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lntroduction 

Sandia National Laboratories, as the lead laboratory for vertical axis wind turbine (VAWT) 
technology development in the United States, has built a 34-m-diameter research-oriented 
VAWT, called the Test Bed. at Bushland, Texas. The acquisition and reduction of various 
types of data are obviously very important for such a machine. Based on our experiences on 
previous machines, we decided to use a mini-computer-controlled data acquisition and 
analysis system (DAAS) to obtain detailed short-term turbine performance and response data 
(Akins 1978, Akins et al. 1987, Stiefeld 1978). The DAAS is described in Berg et al. 1988. 
However. we also decided to develop a minicomputer-controlled data logger to obtain long- 
term data to characterize the wind at the site of the turbine. record performance data of the 
control system, obtain a continuous record of events at the test site, consolidate displays for 
the test engineer and provide a display of current information for visitors to the site. 

The data logger is implemented on a Hewlett Packard HP 1000 A6OO mini-computer, 
Software programs collect data from 35 channels, display the collected data. and record the 
data on a hard disk. The system has been in operation at the site since March of 1986. 

This report discusses the purpose and the requirements that were established for the data 
logger. Both the hardware and software that make up the data logger are also described. 
and operator instructions. operating system commands, and procedure files are appended to 
it. 

Purpose 
At the test site. the data logger collects data to characterize the wind, validates long-term 
control system performance. provides a continuous record of events, displays pertinent real- 
time data for the test engineer, and displays data for visitors to the site. 

The energy input to a wind turbine is defined by the speed and density of the air entering 
(he turbine’s swept area. The density of the air is a function of the barometric pressure and 
air temperature. To characterize the wind at the Test Bed site. the data logger monitors 
nine wind-speed and seven wind-direction sensors, and two ambient-temperature sensors. 
Most of the atmospheric instrumentation is located on an existing 48-m meteorological tower 
located 150 meters from the turbine. The meteorological tower supports wind speed and 
direction sensors at 10 meters. 20 meters. 30 meters. 40 meters and 48 meters anti ambient 
temperature sensors at 10 meters and 48 meters. The five stations were selected to provide 
data on the wind shear at the site. Four additional wind speed and direction sensors are 

located on anemometer towers at turbine equator height (30 meters) two diameters upwind 
from the turbine in the two most predominant wind directions. Data from these 
anemometer towers will provide wind speed data that is highly correlated with the actual 
wind that the turbine is seeing. A barometric pressure sensor is also located at the site. 

The data logger will record wind speed. turbine rpm. and power produced. The average 
wind speed and the corresponding maximum energy available can then be calculated from 
this stored data. The performance of the turbine control system can then be evaluated by 
comparing the actual energy produced with the available energy over a given time period. 
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The data logger records data from the site and turbine instr[tmentation whenever the
instrumentation is operating. Daily reports are printed showing the average wind speed and
direction for each sensor. Unreasonable discrepancies between the instruments can indicate
the clegradation of an instrument’s accuracy. This record allows the test engineer to make
irtformecl decisions on when an instrument needs to be recalibrated or repaired.

Previous Sandia test installations have used various displays to provide the test engineer with
real -time information about test conditions. Each of these displays had to be calibrated
independent of the calibration of the data being recorded by the DAAS. Because of this,
the information was not presented in a clear and concise manner and extra time was required
to calibrate the displays. The data logger provides a real-time display of the wind and
turbine’s status. The display is updated every three seconds. A typical display screen is
shown in Appendix A. The data logger’s display can be easily modified to reflect changing
test requirements. New instruments can be added to the dispIay as test requirements require
new measurements. Other instruments can be deleted when they are no longer needed.
Since the data 10 ger is calibrated in the same manner as the DAAS, calibration time has

Rbeen reduced. T e calibration of the DAAS ant{ data logger only require changing values
stored in a calibration table on the computer.

A menu-driven display program is available for researchers and visitors to the site, This
display program lists current average ambient and turbine data in System International and
British Engineering units. This display is updated every !O seconds. Typical display
screens are shown in Appendix A. Also available are plots of the same data showing the
pe~formance and conditions over the last 3-minutes, 18-minutes, I-hour. 24-hour, and one-
week period. The researcher can select one to three channels to be displayed from menus.
Typical plots available from the data logger are also shown in Appendix A.

Requirements

The data logger’s primary requirement is to sample all 35 channels every 500 mill iseconc[s.
All of these channels are displayed on the system and display consoles. Twenty-five are
stored on the hard disk. Since the data logger operates continuously except during routine
maintenance, the amount of data collected would be impractical to store without reducing
the data first. One-minute time intervals were selected as being a reasonable compromise
for data storage. The one-minute time intervals provide sufficient resolution for the data
anal ysis that is being undertaken.

The 25 channels that are logged are averaged, and the standard deviation is calculated over
a one-minute time period. The collected one-minute averages and standard deviations are
stored on a daily basis as integers. A calibration table for converting the data to engineering
units is appended as a header to each days’ record. Results stored on cliskas integer values
reduce the amount of storage space by almost half with respect to storing floating point
values. This storage format was compatible with the existing data reduction programs
utilizeti to analyze the data collected by the DAAS.

It is necessary to sample the data as quickly as possible in order to obtain an accurate
average value and standard deviation. The sample rate also has to allow time for the data
logger to complete the other tasks that it has to accomplish. A sample rate of reading all 25
channels every 500 milliseconds (2 Hz) has proven adequate to obtain the resolution
required and leave sufficient time to compute averages and standard deviations, to st[we and
display data.
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Hardware

The data logger hardware consists of a mini computer with a hard disk, 40-cttannel anaiog-
to-cligital converter (ADC), two monochrome terminals, and two printers.

The computer is a Hewlett Packard (HP) 1000-series A600 mini-computer wi[h 1024
kilobytes (512 kilowords) of random access memory. There are three input/output boards in
the computer; an eight-channel RS232 communication port multiplexer for connecting the
system console and display terminal to [he computer, and two HPIB (IEEE 488) cards for
communicating with the hard disk and the system printer. The computer also contains the
analog-to-digital converter and a 25-kHz power supply that is used by the ADC. The A600
was chosen as the least expensive computer that could perform the required task and easi 1y
maintain compatibility with the existing DAAS.

The storage device is a HP 7942A 24 megabyte disk drive with a I/4-inch cartridge tape.
The disk drive is divided into three logical units (LU). The first LU is utilized for tk
operating system as scratch disk space. The second LU contains the operating system and
application programs. The third LU is utilized to store the data collected by the cktta
logger. Once a month the data stored on the hard disk are transferred to streaming tape for
archiving the data and for transferring the tiata to other computers for data analysis. The
backed-up data are then deleted from the disk drive to provide room for another month’s
worth of data.

An HP 12060B eight-channel analog differential input card and an HP 1206 iA 32-channel
analog differential input expansion card are used to digitize the analog data. These cards
provide up 10 4(.?channels of data with 12-bit resolution. The gain of the analog input card
can be set for signals with the following ranges and specifications:

Table I ANALOG-TO-DIGITAL CONVERTER SPECIFICATIONS
ADC GAIN I 2 3 4
FTJLL SCALE R4NGE +/- 10.24V +1-5.12V +1-2.56V +/-1 .28V
RESOI.UTION Snlv 2, Smv I .25nlV 0.625mV
TEMPERATURE COEF +/-O.38mV/C +/-O .38mV/C + /-0.095mV/C + /-0.048mV/C

All of the input channels have been set to a gain of 2, which accepts analog inputs from
-5.12 to +5.12 volts. A 5. 12-V input signal is represented in the computer as an integer of
32000, and a -5. 12-V input is represented as -32000. Each 2.5-mV change in an analog
input signal will correspond to a change of 1 in the integer value represented in the
computer. The input signal will drift less than 0.38 mV for any temperature change of 1
degree ceisius in the ADC.

The system console and display terminal are both HP 150 terminals, The terminals are
monochrome graphics terminals with screen resolution of 390 X 512 pixels, allowing 500
data points to be plotted.
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Software

The HP 1000 mini-computer is controlled by the Real Time Executive (RTE-A) operating
system. RTE-A is a real-time operating system, allowing for software programs to be
scheduled to run at specified times and with the ability to give programs differing priorities.
All of the programs were written in FORTRAN 77, using HP 1000 extensions for scheduling
programs and handling input/output operations. The HP 1000 Device-independent Graphics
Library (DGL) is used for plotting the data on the display screen (Hewlett-Packarct 1984).

The data logger software controls the computer in performing the following ttisks: collecting
data from the A/D card, reducing the collected data by averaging the points over time,
storing the reduced data, and displaying the data on the two terminals. The real-time nature
of the operating system allows for scheduling various programs to run at specific time
intervals as well as at specific times of day. The program GETDA is scheduled to run every
500 milliseconds. This program collects data from the analog to digital converter (ADC)
ancl recluces the data into averages and standard deviations. To store the data. the program
DAILY runs at 2400 hours every night. To prevent storing from interrupting the collection
of data, the GETDA program is run at a higher priority than the DAILY program. Two
programs, MENU and DISPL, display data for the test engineer and visitors to the site.
These two display programs run at even lower priorities than the GETDA and DAILY
program. Other programs on the data logger include 1NITIAL. which sets up the data
arrays and schedules the programs GETDA, DA]LY and DISPL; program PLOT, which
retrieves and plots previously stored data; and program ADCAL, which is used to update
calibration factors for the analog inputs.

The programs INITIAL, GETDA, DAILY, DISPL, and MENU communicate with each
other by utilizing system common for program and data parameters and sharable extended
memory area (EMA) for large data arrays. EMA allows data arrays larger than 512 words
(I/2 kiloword) to be used. The clata logger requires more than 200 kiioworcls of memory
for storing the reduced data. Since the EMA arrays are sharable between programs, the
various programs can alI access the same data arrays. Figure I shows graphically how the
programs interact with the data inmemory. Following are more detailed descriptions of the
programs.

Program INITIAL is scheduled to run by the system whenever the computer is booted, or
may be run by the test engineer to re-initialize the clata logger. This program sets the
Sharable EMA arraysused by the program DISPL to zero. Next, the program reads the
system’s time and date and checks to see if data have already been stored on the hard disk
for the present day. If data for the present day already exist, the data are recovered, or if
none exist, the data arrays for the one-minute averages and standard deviations are set to
zero. The program then reads the calibration table, which is stored on the hard disk.

The caiibra[ion table is used to convert the voltages read by the ADC’into engineering units.
Next, the program GETDA is scheduled to start in one to two minutes, depending on the
present time. and to run every 500 milliseconds thereafter. Program DAILY is then
scheduled to run at 2400 hours, and program DISPL is scheduled to run immediately.
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Program GETDA nmdst helast 35channels (channels 6thru400f the ADC)fromthe ADC
and computes 3-second, 10-second, I-minute, 4-minute, and 28-minute averages ancl I-
minute standard deviations. The program then checks to see if the store-data status bit has
been set by the operator. If the bit is set, the one-minute averages and standard deviations
are stored on the hard disk. and a message is printed on the system console telling the
operator to abort the programs. If the bit is not set, the program is made dormant, saving
computer resources until it is scheduled to run again in 500 milliseconds.

Program DAILY stores the one-minute averages and standard deviations in a temporary
array. The one-minute arrays are then set equal to zero forthe nextday of data. The
program then updates the calibration table values by reading the table stored on the hard
disk. The file header is assembled and the header and one-minute averages and standard
deviations are written to the hard disk. The file header includes the calibration data ancl
units for each channel. The formatforthe file header is shown in Table 2. A daily report
is then assembled and printed on the system printer. The program then reschedules itself to
run at 2400 hours the next day.

Program DISPL is a menu-driven program that displays the current data (10-second average)
in System International or British Engineering units. The last three minutes (data points
sampled every 500 milliseconds), 18 minutes (3-second averages), I hour ( 10-second
averages), 24 hours (4-minute averages) or week (28-minute averages) of data can be plotted
on the screen. The data and plots can be copied to the printer connected to the terminal.

Program MENU is a menu-driven program that allows the test engineer to control the other
programs and to display the current data (3-second average) on the system console. During
instrument calibration, the test engineer can instruct the GETDA program to set the one-
minute average data to zero so that erroneous data are not stored. The test engineer can
also instruct the GETDA program to save the current data and suspend operation if the
computer needs to be shut down.

Program ADCAL is a menu-driven program that is used to create and update the calibration
table stored on the harti disk. This program was written for the DAAS, To keep the data
logger compatible with new versions of ADCAL that may be written for the DAAS, some
features of ADCAL that are not utilized on the data logger are ignored.

Program PLOT is used to retrieve and plot stored data. The program prompts the operator
fur the date of the file that is to be read. The file is then read and the plotting options are
then displayed in menus. Up to three channels can be plotted on one plot with each
covering 8-, 16-, or the entire 24-hour period of the file.

The storage of data is an important task for the software. The data are stored on the hard
disk on a daily basis. First a file name is created of the form BUDLOGJANO 188 with a file
extension of DAT. The BU represents the site code for Bushlanct. Texas. The DLOG
indicates that the file is a data logger file and the JANO188 is the elate. A file of the
appropriate size is then created on the hard disk with the given name. Next, the file header
is assembled. The file header contains integers and real numbers. Rather than cresting two
headers. a real header and an integer header, a combined real and integer header is created.
Since real numbers require the same storage space as two integers, an integer array of 512
worcis and a real array of 256 words require the same storage area on the computer.
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Table 2 FILE HEADER STRUCTURE

Integer Real
Address Address

I
2
3
4

97
98
99
100
10I

129
130
131
I32

225
226
22’?
228
229

257
258
259
260

&
354
355
356

1

2

49

50

51

65

66

1“13

114

115

129

130

177

178

Zero offsets for channel I
stored as real number

Zero offsets for channel 2
stored as real number

Zero offsets for channel 49
stored as real number

Zero offsets for channel 50
stored as real number

Not used

Scale factor for channel I
stored as real number

Scale factor for channel 2
stored as real number

Scale factor for than nel 49
stored as real n urn ber

Scale factor for channel 50
stored as real number

Not used

Units for channel 1 stored
as 2 integers

Units for than nel 2 stored
as 2 integers

Units for clI;IIInel 49 stored

as 2 iiltegers
lJnits for channe! 50 stored

as 2 integers

[nteger Real
Address Address

357
358

3i5
386
387
388
389

4h5
406
407
408
409

4;30
4.31
432
433

4s5
456
458

4“7I
472
473
474

5’1I
512

179

193

194

195

203

204

205

216

217

229

236

237

2’56

Not used

Month - stored as integer
Day - stored as integer
Year - stored as an integer
Location - stored as an integer

Not used

Length of record in sectors (integer)
Number of channels (50 integer)
I st channel stored (l integer)
2nd channel stored (2 integer)
3rd channel stored (3 integer-)

24thchannel stored (24 integer)
25(II channel stored (25 integer)
26th channel stored (CII I std dev)
27th channel stored (CII 2 std dev)

49th channel stored (ch 24 std dev)
50th channel stored (cI1 25 std dev)

Not Used

Sample rate (2 Hz)
stored as real

Length of record in seconds
(86400 - real)

NotUsed
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To simplify the hancilirtgof the file header. the integer and real arrays are declared as 512
integer words and 256 real words and then equivalence. Values are then assigned to either
the real or integer array as appropriate, and the integer array is written to (he disk. The one
minute averages and standard cleviations are written to the hard disk as integer arrays.
Table 2 shows the array structure for the header with both the integer and real indexes.

Summary

The data logger has been in operation for over three years with only minor hardware
problems. Over this period, test requirements have changed as different phases of the Test
Plan have been completed. The new test requirements have been easily implemented by
minor modifications to the software programs. The data logger has met and is still meeting
alI of the requirements of the testing program.
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Appendix A
DATA LOGGER DISPLAYS AND PLOTS

Typical data display screens:

SNLA/USDA 34 KETRE VAWT TEST BED DATA ~GGER

WIND Speed Direction
10 al 7.4 mps 258.5 deg b’
30 m 7.5 mps 253.5 deg W
NE 8.4 mps 247.6 deg SW
Nw 12.3 mps
SE 12.5 mps 185.6 deg S
Sw 12.7 mpS

CONTROLLER
4.18 volts .75 volts

TranAxialVibra 17 in/s .19
StandVibration 109 in/s .09
stralnGaugelAML -2.64 BIPa 4.00
str.aingaugelAMf -29.16 XPa 31.45
straingaugelQML -17.71 MPa 16.94
StrainGaugelQHF 19.31 FfPa 26.43
PRESS ANY KEY TO RETURN TO THE MAIN KENU

SNLA/USDA 34 METRE

WIND Speed Direction
10 m 13.2 mps 187.2 deg S
30 m 14.4 mps 191.1 deg S
NE 12.9 mps 183.5 deg S
NW 12.9 SIPS
SE 14.6 mps 189.0 deg S
Sw 14.7 mps

CONTROLLER
.40 volts 1.91 volts

COEF OF PERFORMANCE
Eguator: Aero System
10 metre Aero System

POWER
Electrical 169.6 kW 185.4 kVAr
Rotor 228.2 kw

TURBINE
Speed 22.4 rpxn
Tor e

r
97.5 kNm

Tie own Cable 574.1 kN

AMBIENT CONDITIONS
Temperature 10 metre 299.3 C
Temperature 48 metre -2.5 C
Barometric Pressure 127.1 kPa
9:22 AM THU., 23 FEB., 1989

VAWT TEST BED DATA LOGGER

COEF OF PERFORMANCE
Equator: Aero System
10 metre Aero System

POWER
Electrical 494.4 kW 511.8 kVAr
Rotor 478.6 kW

TURBINE
Speed 34.2 rpm
Torque 133.5 kNm
Tiedown Cable 868.0 kN

TranAxialVibra .21 in/s
StandVibration .01 in/a

.01

.00 AKBIENT CONDITIONS
strainGaugelAML -7.53 MP8 3.58 Temperature10 metre -2.5 C
straingaugelAMf -41.60 MPa 7.26 Temperature 48 WH

%9 !iPastraingaugelQML -7,51 MPa 2.50 Barometric Pressure
StrainGaugelQHF 31.27 MPa 9.22 9:06 AM THU., 23 FEB.; 1989
PRESS ANY I(3?YTO RETURN TO TNE MAIN HENU
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DATA LOGGER DISPLAYS AND PLOTS

Typical data plots of current data:

SNLQ/USDQ 34tl VBUT TEST BED DQTQ L06GER

m m
21avE= !5.4

/’%’4

t**:,,*99f*1,,i*9ill[91
0.00 4.80 9.60 14.40 19.20 24

TIME <HRS) 01/25/89 14:38

L

.00
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DATA LOGGER DISPLAYS AND PLOTS

Typical data plots of current data:

SNLQZUSDQ 34t’I VQWT TEST BED Dn19 L066ER

US WE= 7.83 CH 1 RVE= 6.354
e.

r*

\

o 1 z

I I I I

0.0 33.6 67.2 100.8 %34 .4 168.0

TItlE <HRS) BI/zS189 14:34
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Appendix B
DATA LOGGER OPERATOR NOTES

System Prompts

VCP > Virtual Control Panel

c1 > Command Interpreter

CM> Command Interpreter

RTE > Real Time Executive

Indicates that the computer’s
operating system has not been
loaded. The operating system must
be loaded before any other action
can be taken. Respond with
“%BDC” <CR > to load the
primary operating system (boot the
computer).

Normal system prompt. Enter
desired command or program.

Secondary system prompt. This
prompt indicates that the primary
Command Interpreter program is
busy. Entering <CR > will allow
the primary CI program to
continue.

Tertiary system prompt. This
prompt indicates that the primary
and secondary Command Interpreter
programs are busy. Entering
<CR > will allow the primary, CI
and secondary, CM programs to
continue,

B-1



DATA LOGGER OPERATOR NOTES

Useful Commands and Programs

ADCAL Program to display and update calibration factors including zero
offsets, scale factors and engineering units.

CLEAR31 Program to clear the screen of the display terminal (LU31 ) and
turn off the function keys.

INITIAL Program to initiate the taking of data. This program schedules
the other programs.

10 Command for listing the status of all Input/Output devices.

LU Logical Unit. The number assigned to 1/0 devices.

MENU Program to control the taking of data and display information for
the Test Engineer.

OF Command for aborting the program running on the terminal.

OFF Program for aborting the other programs: GETDA, DISPL, and
DAILY.

PU,fNe Command for purging a file.

PU,BUD~JAN--86. DAT: :DATA,OK
Command for purgin Data Logger files. Use this command

?after transferring the des to streaming tape to make room on the
hard disk for new files.

TF UtiIity program for transferring files between the hard disk and
the streaming tape.

TF.C0,BUDLOGJAN--86 .DAT::DATA,24
Utility program for transferring Data Logger files from the hard
disk to the streaming tape. This command will transfer all Data
lagger files for January, 1986 to the streaming tape. Use this
form fornew tapes.

TF,C0,BUDLOGJAN--86 .DAT::DATA,24.A
Utility program for transferring Data Logger files from the hard
disk to the streaming tape. This command is the same as the
previous command except the files will be appended to the tape.
Use this form when files already exist on the tape.

TF,DL,24 Utility program for listing the directory of a tape.
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DATA LOGGER OPERATOR NOTES

UsefulCommands and Programs (Continued)

TF,LH,24 Utility program for listing the header of a tape.

UP,IU Command for resettingan 1/0 device that has been downed
(made unavailable) by the system.

XQ,DISPL Command for running a program, DISPL, without the terminal
having to wait for the program to complete, i.e. run the program
in the background.

WH,AL Command for displaying the system status.
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DATA LOGGER OPERATOR NOTES

Input /OutpuI Device Logical Unit Number Assignments

lU device name

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

terminal
not assigned
not assigned
not assigned
not assigned
printer
not assigned
not assigned
not assigned
device type = 45b
not assigned
not assigned
not assigned
not assigned
not assigned
CS 80 disc
CS 80 disc
not assigned

not assigned
(2S 80 disc
floppy disc
floppy disc
floppy disc
CS 80 tape drive
not assigned
not assigned
not assigned
not assigned
not assigned
not assigned
terminal
terzninal
terminal
terminal
terninal
terminal
terminal

select
code

23

31

33

27
27

27
27
27
27
27

23
23
23
23
23
23
23

hpib
address

1

2
2

2
3
3
3
2

device status

busy with class request

up

up

up
up

up
up
up
up
up

up
up
up
up
up
up
up -
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DATA LOGGER OPERATOR NOTES

Analog InputCard Wiring Details

A/D Mux Card
Hardware Channel
Number

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

%
34
35

;!
38
39

;
10
11
12
13
14

Cable
Color
Code

redlwht
red/gin
red/blu
red/yel
red/bin
red/em
gmlwht
gm/blu
gmiyel
gm/bm
gmlorg
wht/blu
wht/yel
wht/bm
whtlorg
blu/yel
blutbm
blulom
bm/yel
bm/om
om/yel
vio/om
vie/red
vio/wht
vio/gm
blk/red
blklwht
blklgm
blk/blu
blk/yel
blWbm

blklom

Software
Array
Number

;
3
4

:
7
8
9
10
11
12
13
14
15
16
17
18

;:
21
22
23
24
25
26
27
28
29
30

i;

Channel
Description

1OmWS
20mWS
30mWS
40mWS
48mWS
NE WS
NW WS
SEWS
SwWs
10mWD
20mWD
30mWD
40mWD
48mWD
N WD
S WD
kw
kvf%
Torque
Tiedown
10mTp
48mTp
BaroPr
RPM
PLC
#1
#2
#3
#4
#5

!;

Signal Line
Patch Panel
Number

83
82
81
80
79
31
32
33
34
88
87
86
85

E

:;

41
51
38

:;
40
69
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Appendix C
WIND D1RECTION AVERAGING

Averaging wincl direction signals presents a problem since a discontinuity exists
between zero and 360 degrees. [f the two points zero and 360 are averaged. the
answer would be 180 degrees while the correct answer is either zero or 360 degrees.
To correct this problem, an offset is introduced to move the mean wind direction
toward the continuous pail of the range. Points that are far away from the offset are
wrapped around to keep the points in the correct range.

The offset is selected to be the average wind direction of the last time period. The
initial offset is selected to be the first wind direction measured, since the average wind
direction of the previous period is unknown.

The algorithm used for calculating the average wind direction is

If first time period then

Offset = first wind direction point measured

Else

Offset = last average wind direction
End If

WindDirectionAve = O
For I = I to Nun~berOfpoints

WindDirectionMeasured = WindDirection(I)
If WindDirectionMeasured > (360 - Offset) Then

W indDirectionScaled = W indDirectionMeas ured -360 + Offset
Else If WindDirectionMeasured < - Offset Then

WindDirectionScaled = WindDirectionMeasured + 360 + Offset
Else

W indDirectionScaled = WindDirectionMeasured -t Offset
End If

WindDirectionAve = WindDirectionAve + WindDirectionScaled
End For

WindI)irectionAve = WindDirectionAve / NumberOfPoints - Offset
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FORTRAN SOURCE CODES
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)sting CHECKUS:::4:18:34

:**********************●**************●***9*8*******●************
c
$EIwDA7AI

SUBRMITINE CHECKWS
INTEGER IIKJME
CHARACTER BELL.L
INCLK)E EMA&SC.

L
I HOME=15400B+ 1506
BELL= CHAR(7).L
URITE(l 101) IH~E
CALL CHfKLU(6)
CALL CHCKLU(IO)
CALL CHCKLU(20)

c
USNE=XIOS( 11 OS-1,6)
USNU=X1OS( 110 S-1,7)
MSSE=XIOS( I1OS-1,8)

uwi=xlos(Ilos-1,9)
L

IF( ABS(USNE-USNU) .GT.1.5 )THEN
URITE(l 110)
mMTN=bLJNTN+l

ELSE
URITE(l 130)
CCUNTN=bUNTN- 1
IF( m#:.~T.O )THEN

ENfl IF=

c

101
110
120
130

-...
END IF

IF( ABS(USSE-USSU) .GT.1.5 )TliEN
URITE(l 120)
COUNT S=bUNTS+l

ELSE
URITE(l 130)
CDUNTS=bLJNTS-1
IF( ~OIJ;;.~T,O )THEN

END IF=
END IF

IF( CCYJNTN. EQ.15 )THEN
UIJT; :6,11O)

IF( COUNTS .EO.15 )THEN
URITE(6,120)
END IF

RETURN
FoRMAT(A2, /)
FORMAT( ‘ North mmune ters &
FtWiAT( ‘ South anenmms ters do
FORMAT( ‘
ENO

; iJJ:NTER

! DISK

not
not

agree
agree

‘)
‘)
‘)

SUBRWTINE C/lCKLU(LUC)

INTEGER LUC, STAT1, STAT, BIT14

BIT 14=40000B
CALL ExEC(13, LUC STAT1)
SYAT=STAT1 .AND. BfT14
IF( STAT. NE. O )THEN

~N:T; ;l,l OO) LUC, LUC

RETURN
FORMAT (’LU’ ,12,’ Dokin, Try UP, ’,12,’ at C~> prant’)
END

c
c**** ***** ***** ************************************************
c

100
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isting DAILY. FTN:: :4:6:39

..EMA/DATA/
PRWRAM DAILY

c
c LOCAL VARIABLES.

C@ STANT FOR C~VERTING # PTS TO X
‘ERS F~ PRINTMT
I CHANNEL NUMBERS
.MK F~ FIV WA FILES

REAL RHEADER(256) AVE(20)
REAL RBLOCK(64,10\, ZEROS(128), SCALES(128)
REAL TEMPR
REAL PER !
INTEGER*2 HEIGHT(2) !
INTEGER KICH(4) !
INTEGER DCB(164) !
INTEGER DAILY(3) !
INTEGER 1BLOCK(128,1O)
INTEGER LEN

::::::lLm’F*”d !f
REAL DIRECT 1DN(7,8) !
INTEGER JULIAN(5) !
INTEGER FORMFEED
CHARACTER*64 CALTBL :

10
D AS INTEGER FUN.

ilNG DATE
5: N, NE, EL$~LS, SU, U,NU-.”-

C
INCLLDE E14A&SC.L
EWIVALENCE (l BLOCK, RBLOCK)
EQUIVALENCE (I BLOCK(I, I), ZEROS(I))
EQUIVALENCE (l BL0CK(1,3), SCALES(1))

c
DATA DAILY /’DAILY ‘/
DATA HE IGHT/2H10 2H30/
OATA bKJCIt/10,12, ~5,16/

c
LUP =6
FORMFEEO = O06000B
URITE(LUP, *) ‘OAILY REPORT, ‘,NAME

U? ltAK

OISK FILE NAUE F@ CAL IBRATI@ FILE

! LU FOR PRINTOUT

L
C*-************** STORE OATA IN TEMP ARRAYS ************************

DO 10 K=1,1440
DO 20 J=1,20

ITP1(K, J)= IDATA(K, J)
ITP2(K, J)= IOATA(K, J+20)
lDATA(K, J)=O
IDATA(K, J+20)=0

20 CCWTINUE
DO J=l 10

ITF3(K, J)= IDATA(K, J+40)
IDATA(K, J+60)=0

ENO DO
10 CONTINUE

NLMBER = COUNT
CWNT = O.

L
C***************** LJ?ITE FILE TO DISK ● ******************************

CALL BLDHDER(NAME IHEADER NUMBER)
~L~l[m:D~~,!;~~, FIL~N~E,t~t,l)

f?LiIgmfDc~jl~;;jjF’LENME, WI I,
r

CALL Fn&e60rtError( IERR1.DAILY)
uRITE(LIIP, ~) ‘DATA FILE NbT tiEid’
GOTO m----

END IF ‘--
END IF

r
&****~;*;****~* WITE DATA To DISK ● ****** ****** ***e**** *ees*tttee

IF (lE%c~;%Bt~~~R’ ‘HE~ER,P512)
WI ITE(LUP, *) *HEADER NOT iiTIITTEN*

eportError (I ERR, DAILY)
Em ~k i%

~LL-Writ(DCB, IERR,lTPl,28800)
(AH Wr!t(DCB, IERR, ITP2,N800)
CALL VUrit(DCB IERR ITP3,14400)
IF (IERR .LT. 6) THIN

tdUITE(LUP, *) ‘DATA NOT ~ITTEN’
CALL ~eportError(lERR, OAILY)
GOTO

ENO IF

RLw%%Bt;:iR)
bFRITEi L@,*) ‘ERROR IN CLOSING DATA FILE’
CALL Fqx?eportError( lERR, DAILY)

END IF

:***************** DAILY RE~T ***** *******************************
IF (NWBER.EQ.0) GDTO 160
DO JT=1,20

AVE(JT)=O. O
END DO

DO JC=1,4
DO JT=l 8

L))~E::l ON(JC, JT)=O. O

ENO DO
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Do

DO

J~xl,~
AvE(l)=AVE( l)+ X&14{ JI,l)/W@lBER
Ab%(2)=Aw(2)+x4 M(JI ,3)/NL.JMBER
AvE(3)*AVE(3)+X4N(Jl ,6)/NWBER
AvE(4)=AvE(4)+x4m( JI,7)/NlR4BER
AvE(5)=AVE(5)+x4M( JI,8)/Nw!BER
AVE(6 =AVE(6)+X4M(JI ,9) NMBER

i iAVE(l )=AvE(13)+X4M(JI, 1)/NUBER
AVE(14)=AVE( 14)+ X4M(JI ,22)/NUBER
AVE(15)=AVE( 1S)+X4M(JI 13)/NlA4BER
Pus=x4u(J1 17)*24 /NIJ4B{R
IF(~tiL~. $l) THEN=

END IF
AVE(16)=AVE( 16)+PUR
DCJ .JC=l.4

JT
IF

-----
ELSEIF (X

DIRE
ELSEI~l~~

ELSEI;l~~

ELSEIF (X

‘=@ CH(JC)
‘ (X4f4(JI JT). LE.23.OR.X41

DIRECf ION(JC l)=DIREC1
ELSEIF (X4F4(JI, JT$. LE. U.0:

DIRECT I~(JC 2)=DIREC1
ELSEIF (X4M(JI, JT\. LE.113. (

DIRECT ION(JC 3)=01REcl
4H(JI, JT\. LE.158. (
CT ION(JC 4)=OIREC1
4M(Jl, JT\, LE.203.l
CT ION(JC 5)=DIREC1
4m(Jl, JTj. LE.248. (
CT IM(JC 6)=DIREC’
4M(JI JT\. LE.293. [

DIRECT IDN(JC.7)41REC’
ELSE

:#lR:T10N(JC,8) =D1REC

END DO
END DO

Jc=l 4
DIR{ CT 104(JC,1)=D1RECT IW(JC,1

IUS
I us
I h’s
II/s
!Us
IUs

! TEMPO 10M
I TEMPO 4L3M
I BARO PRESS

I DAILY AVE

(J1, JT). GT.338)WEN
[oMIK#c,l)+l

ION(JC,2)+1
) THEN
ICIN(JC,3)+1
) THEN
ION(JC,4)+I
) THEN
ION(JC,5)+1
) THEN
IDN(JC,6)+1
) THEN
ION(JC,7)+1

1(xi(Jc,8)+l

-(360 -NmBER)

kU * 24 hr

END DO -
PER=lOO.O/FLOAT (MU4BER)
DO JC=l.4

Do JT=l 8
TEM6R=DII?ECTION(JC JT)
DIRECT IW(JC JT)=TtMPR*PER

c WRITE(6 51) JC JT, PER, TEMPR DIRECT ION(JC, JT)
C 52 fORMAT(f JC=’ It ‘ JT=’ ,12 1 PER= ’, F1O.4,’ TEMPR=’,
cl F7.2,1 61 RECTION =~, F7.2)

END DO

‘uT(ITE (
1202FCW4AT (

IDO
LUP,1OO) (HE IGHT(JT) AVE(JT), JT=1,2)
IAvera e wind sped 1 A2,1m

I
= t,F4.l,l!@s

LUP,ll ) AVE(3), AVE(4\, AVE(5), AVE(6)
‘Average w~nd speed North = 1,2( F4.1,1WS ‘)/.
,Avera e w,nd SF South = ‘,2(F4.I ~IW$
LUP,12~)((DIREC ION(JC, JT), JC=l,4), Jf=l,8)
luind direction: ;~;;e. ~@et~f, North
8 North . . .11.

3’” Northeast ~;4(F5.4; ;~ ‘)/,
;’ East $. L(F5. ~,1% ~)1,

1 Southeas
.-

‘)/,
6’ South ,.,

7’ srn,th~et $’z; ki:i’li
8
0

@ uL--
1 u.-.., h-,

-— .-l

‘EUKI IF

,4 )

‘))”
South ‘

,—----- “ . k ‘)/;
ks t ~;i(ii:i;~% ‘)/,

““B .,,-st 1 6( F5.1, t%
7Utl TE (LLtP,130) AVE(13), Ati(14), AVE(15)’&(16)

1301 FDRMAT( ’Average temperature lom = ‘, F4. {, ’de9 C’/
I & = :, F4.1 I&g cl/

1 ‘Average bemmtetric pressure = ‘,#4.1, fkPa’/
‘E(ectric pouer generated = ‘, F4.1,’kUh’)

16031 F(NLMBER. LT.360 THEN
AW!1TE(LUP,14 ) NLJWFR

140 fcwul(’ortly $,13, .. ‘Z<h ‘-r mlrwte wereges wai[eble’)

,--.,
.1 four minute averages were taken l/.

/,

MIT E(LUP 150)
15!3 FLWMAT(//j

e
L

C**************** UPDATE CALIBRATION FACTWtS ***********************
CA\LFF

+

uil@ktme(CALTBL ‘CALTBL~, tDAT1 O ‘DATA’)
(DCB lERR, CALfBL,’ROQ’ ,1) .Lf.6) THEN

IF( ERR .E&. -6 ) THEN
URITE(LUP, *) ‘CAL IBRATI~ TABLE DOES NOT EXIST’.?, “l-CLSC
CALL FspRepxtError( lERR, C.ALTBL)
END IF

6MU:E$LUP, *) “CALIBRATION FACTWtS NOT UPDATED’

END lF
LEN = FqiReed(DCB IERR, IBLWK,128*1CF2)
IF( IERR .LT. O) fltEN

CALL F~qptError( lERR,CALTBL)
UR~~E~, ) ‘CAL IBRATIM FACT~S NOT UPOATEO’

ELSE IF( LEN .NE. 12 B*l&2 ) THEN
URITE(LUP, *) ‘CUJLD NOT READ EXPECTED AMOUNT OF DATA’
~!~E LUP “) ‘FR~ CALIBRATION TABLE.

$999°
PROGRAM STOPPEO!’

ENo-IF””-
00 70 K=l 25

A(K)= hXLES(K) D-4



CALL EXEC (l I, JULIAN)
IJLILIAN = [JULIAN(5) /2)*2
lF(JULIAU(5) .NE. tJUL[AM) THEN

WI TE(LUP 5) FDWFEED
5 FcN7ttAT(A2\

END IF
(.
C“*”************** UPDATE DATE AND RESCHEDULE PRMRAM ***************

9999 CALL f) FILEN(FILENAME, NAME) I UPDATE FILENAMES FOR NEXT DAY
~: E)(EC(12,DA1LY,1,0,0,0)

END

D-5



~.. SLWROUTII
iRPLICIT
INTEGER
LViAR~CTEl
CHARACTEI
CHARACTEI
EWIVALEI
CALL FTI!

~***. **ee***4*,

.!stirw DFILEH. FTN:: :4:1$:35

WH?CMT!NE DFILEN(FILEN W14E)
dE RETURNS CLJRR#W DAY’S FILEMAME
NONE

lWF(15) SIZE
?*~ FJL~~ 1 DISK FILE NAME FOR DATA FILE?*3O CR”F

MAME(1:6)=’BU
NAME(7:9)=CBU
IF{ CWF(17:1

{ FILE NAME FM DATA FILEi*i3 iaiE
{CE(CBUF, IWF)
4E(IBUF)
**** Bul LD DATA FILE M~E **~~~~~w~*~~ ~*ees~e*~~*s~gs**

DLOG ‘
I;:21E~3)

‘ ‘) CWF(17:17) = ‘O’
inAME(l Il:ll)=cBuFi17;18)
MAHE(12:13)=cBuF (29:30)
S1ZE=4+566
~~L FmpBuil@Ume(FIL EN, MAME,’OAT’,0, ‘DATA’, I, SIZE)
RETURN
EHD
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Isilng . JSPL. FIN:: :4:2:39

EBIA/DATA/
PR06RAH DISPL.

LOCAL VARIABLES

REAL PARRAY(363,3)
REAL S1
lBTEGER IUN1(5)
INTEGER IUN2(5)
INTEGER IUU3(5)
INTEGER IUN(5 2)
INTEGER ITIW$)
INTEGER CNB(3)
INTEGER J1CH(4)
INTEGER NCH
INTEGER US
lNTEGER CLW
INTEGER PAI
INTEGER W(7)
INTEGER WF(15)
INTEGER INDX,1ST(5),

15

..-
R~l ,PARM2

STDE

I

I
!
I
!
!
!
!
!

IMTEGER LUOD
REAL SCALE (32), ARRAY(32),DV(32 ), CP(O!
CHARACTER BELL
CHARACTER*fI WS,UTP,UBP,USG
CHARACTER*6 UTO

lNCLIDE EMA&SC

DATA lUN1 /2 HUS,2H ,2H ,2H m,2Hps/
DATA ITIM /2HTI 2HHE 2H (,2H ,2H /
DATA JICH /10,1 ~,15, ~6/

:&~ : :yAR(7)

IMEN1 = 15400B+046B
SMEN2 = 65 OOOB+1OOB
IFUN1 = 15400 B+046B
IFUN2 = 65000 B+123B
IHOME = 15400B+150B
lRASE = 15400 B+112B
IGRP1 = 15600B+052B
IGRP2 = 62000B+144B
STDE = 2

DO 15 J=1,9
A~RR~~~J=2.24

DO J=1O32
ARRLY(J)=l. O
END DO

ARRAY (13)=0.296
ARRAY (19)= 0.~76
:f~:Y~20)=o .2248

.

D-i PiRM
MIND DIRECTIW DESIGNATION

DISPLAY LU NOT RESETABLE BY MENU

!
!
I

‘1
1,///,

.//,
,1/,

’00 J=1,32
lF(J.E0.21 .DR. J. EQ.22) THEN

SCALE (J)=O. O
ELSE

SCALE(J)=l. O
ENOIF

END DO
uusus:k~’

1

UTp=ic I

USG=’kN ‘
fi~~E(LL4),7) IHCS4E,1RASE

GOTO 1000
.SE~~ $I~P\~. EQ.2) THEN

;cALE(J)=ARRAy(J)
ENO DO

~=1 ~i

Esc ●

● d

! TEMP CHANNELS

UTO=’kf~- lb’
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20

400

1000

1001

tiTO 1000
ELSE~IF~I~~o.EQ.3) THEN

END IF
CONTINUE
URITE(LW,400) BELL
FORUAT(A2,’ INVALIO ENTRY TRY
GOTO 10
~~;~;E

IMOEX=11OS-1
IF( IC. GE.1O ) THEN

fi1~E(LlD,7) IHU4E,1RASE
=

AGAIN’)

ELSE
IC=IC+l

EMD IF
MRITE(LW,1OOI) IWME
FORMAT(A2 ‘ ‘ 15 X, ’SNLA/USDA 34 METRE VAUT TEST BED DATA ‘,

1 ‘L.OGG~Rt, {7X,//)
DO J=1,32

lF(J. E0.21. OR. J. EO.22) THEN
Dv(J)=Xl OS(INDEX. J)+ SCALE(J) *( 0.8*X10S( INDEX, J)+32)

ELSE
WW; =X1 OS(INDEX, J)* SCALE(J)

END DO
c**** ***** ***** ***** *************************************************

c

1006

1100

iiilios-1 .uE. INOEX) THEN
c.A;~ ;~5:(3#cLNEl, LuD)

ENO IF
iBK=IFBRK()
IF(IBK. NE. -1) GOTO 1100
GOTO 9000

i7**”*********w* *** PLOT OATA ● ***********************
2000 CONTINUE

CALL CHANNEL (CNB, NCH, US, IUN1, IUN, LLK), CHNM, CHUNIT
DO JK =1.5

● ☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛

)

‘lUN(JK,l)
:IUN(JK,2)

luN2i JK)=
1UN3(JK)=
ENO DO

CALL GET INOEX( lDX, SI, L~ )
1ST(1) =IHS+17
1s1(2)=13s+18
1S1(3)=110S+11
IST(4)=14M+1J3
1ST(5) =128M+18
lSTART=l ST(IOX)
DO J3=1 NCH+l

IF( LNB(J3). LE.0 ) THEN
-T IUI II

ELSE
Do

ELSE
DO

ELSE
Do

ELSE
00

) THEN

.-..-~ ) J2=J2-380
(J1, J3)=x3s(J2, cNB(J3))

END DO
IF( IDX. EQ.2
J1=1,361

J2=J1+ISTART
IF( J2,GT-~
PARRAY[
END DO

IF( IOX. EQ.3 ) TMEN
Jlxl,~l

J2cJl+jsTAf/T
lFf .f> CT tm * .i7. i2.7un. ------- .-” , . . . . . -.

PARRAY(J1, J3)=X10S(J2, CNB(J3))
ENO DO

IF( lDx. Ea.4 ) THEN
Jl@l,~l

J2KJ1+]START
lF( J2. GT.380 ) J2=J2-380
PARRAY(J1, J3)=x4M(J2, cNB(J3))
END 00

IF( IOX. ECI.5 ) THEN
Jlsl,~l

J2=J1+ISTART
IF( J2. GT.380 ) J2=J2-380
PARRAY(J1, J3)=X2BM(J2, CNB(J3))
ENO DO

! US MOT TO BE PLOTTEO
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2003
1

El

ELSE
DO

ELSE
DO

ELSE
DO

ELSE
DO

ELSE
WI TE(LW 2003) IIIOME, IRASE
FDRt4AT(2A~,’ERROR INVALID TINE INOEX NWBER’/

‘PRESS ANY KEY TO CIMTIUUE’)
CALL [NWTVAL( IDLRI, LLK))
GOTO 2000
ENO If

SE IF( CNB(J3). EQ.40 ) THEN
IF( IDX. EO.1 ) THEN

DO J1=1,361
J2=J1+ISTART
IF( J2.GT.38D ) J2=J2-380
PARRAY(J1 ,J3)=xHS(J2, 19)*xHS(J2,24)*0. 1047
END 00

IF( IDX. EQ.2 ) THEN
J1=1,361

J2=J1+ISTART
IF( J2. GT.380 ) J2=J2-380
PARRAY(J1 ,J3)=x3s(J2, 19)*x3 S(J2,24)*0. 1047
END DO

IF( IDX. EO.3 ) THEN
Jlil,361

J2=J1+ISTART
IF( J2. GT.3SD ) J2=J2-380
PARRAY(J1, J3)=X10S(J2,19) *X1 OS(J2,24)*O.1DL7
END DO

IF( IDX. EQ.4 ) THEN
J1=1,361

J2=J1+JSTART
IF( J2. GT.380 ) J2=J2-380
PARRAY(J1, J3)=x4F4(J2,19) *x4M(J2,24)*0.1DL7
ENO DO

IF( IDX. EQ. S ) THEN
J1=1,361
J2=J1+IS7ART
IF( J2.GT.380 ) J2=J2-320
PARRAY(J1 ,J3)=x28N(J2, 19)* X2EIM(J2,24)*0. 1047
EUD DO

ELSE
URITE(LLKI 2003) !HWE IRASE
CALL lNPUtVAL(lDW, L~)
GOTO 2000
END IF-. .-.

ELSE
URITE(LLD 2004) IMOFfE, IRASE

2004 FCNtMAT(2A} ‘ERROR lNVALIO CHANNEL NUNBER’/
1 ‘P~ESS ANY KEY TO CWTINUE’)

CA\~ M~TVAL(lDL@4, LWJ)

EMD IF-. ..-.
ENO DO

IT IM(4) = 2HSE
IT IM(5) = 2HC)

L
w; ~LUT(PARRAY, LU), ktS, NCH,lLJNl, IUN2, IUN3, ITIM, CHB, SI)
-----~**** ********************** pR~R~ sTwpEO ***** **********************

9000 CONTINUE
Wtl TE(L~ 9010) IHCME, IRASE

9010 Hl?$AT(2A~)

999 ENO
c
C******************* SUBRWTINE INWTVAL ************************
c SUBRWTINE RETURNS AN INTEGER ENTERED FRCU THE KEY BOARO.b.

SUBRWTINE INWTVAL(R, LW)
CHARACTER SEL
INTEGER C,R

c
ILu=LUO+1OOB
CALL EXEC( 1 ILU C , -1 )
SEL = CHAR( ~/256 \
R ~ lcHAR(sEL)-lc~AR($Ol)
RfTURN
ENO

L
C “*************** SLJBRCUTINE GET[NDEx ***********************
~ SUBRU.JTINE PRWPTS THE TERMINAL FOR AN INDEX FOR PLOTTING
L

SUBRWTINE GETINOEX( INDX, Sf, L~ ).
L

CHARACTER BELL, ESC
CHARACTER*2 H(X4E,CLS
INTEGER INOX

c
SELL= CMAR(7)
ESC=CHAR(27)
HOME=ESC // ~h’
CLS=ESC // ‘J’.

,CLS

‘Ill
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210n61nUTINLJ~0x’’ ENTER N@IBER -I)-.. . -- . ----
CALL INPUTVAL( JNOX ,LW )
lF(l~~x;E($j)THEN

ELSES; F: I$;. EQ.2)THEN

ELSEs; F$I~ “XiE9.3)THEN

ELSEs; F~l~ ~. EQ.4)THEN

ELSE IF(Ii X, EQ.5)THEN

ELSE
WI TE(LKI 2003) BELL

2003 FORMAT( At, /,20X, ’lNVALIO ENTRY TRY AGAIN
GOTO 2100

-’)

END IF
RETURN
END

C***************** WBRwTINE cHANNEL ● ***** ***** ***** *0**~*****
SUBRUJTINE CHANNEL(CNB, NCH, US, IUNl,lUN, L~, CHNM, CHUNIT)

c
INTEGER CNB(3), NCH NU(2) US IUN1(5), WN(5,2)
1NTEGER*6 CHNM(7,4\, CHUN!T(~)

r.
CHARACTER BE LL, ESC
CHARACTER*2 HME CLS
CHARACTER*4 C14ARf
INTEGER INOX,1ST(5).L
BELL=CHAR(7)
ESC=CHAR(27)
HOME=ESC // ‘h’
CLS=ESC // ‘J’

L
URITE(LW 80) HOME, CLS

801 Fc!anAT(2Ai /11//1
‘Db YUJ U~NT TO PLOT UIND SPEED ? (Y OR N CR>) -8)

READ(LW 81) lUPLT
81 FORt4AT(Af)

IF( IWLT. EO. lHY .OR. IWLT. EQ. lHy )THEN

90

lR
101

~.1
WI TE(LUO 82) HCME, CLS
FORMAT ( 2A~)
WI TE(LUD 85) H@E
F~FIAT ( L2, /18x,

SELECT HIND SPEEO1~lt;;BLE TO PLOT
20X,’1 UINO SPEEO -
20X,’2 UINO SPEEO - 30U EQUATOR’//
20x,’3 UIND SPEEO - NORfH-E’//
20X, ‘4 UINO SPEEO - NORTH-U’//
20x,’5 UINO SPEEO - SOUTH-E’//
20x,’6 UIND SPEED - BOUTH-U’//\

bRITE(L~ 88)
FORMAT(/2bX ‘ENTER NIMBER -’)
CALL lNPUTV~L( NUB, LW )
IF( bJ~Ji;O.J ; THEN

JIUNl( )=2H 1
IW1(3)=2HOM

ELsEc~~~lNLJ:.\a.2

JIUN1( )=2H 3
IUN1(3)=2HOH

ELSE IF( NUB. EO.3
CNB(l I = 6
mti(2)=2H-N
IUN1(3)=2H-E

ELSEc~~[ NUB

Illul

3:EQ:&
1=7

i( )=2H N.“.. .

IW1(3)=2H-W
ELSE IF( NUB, EQ,5

CUB(I = 8
)IUN1( )=2H S

IW1(3)=2H-E
ELSE IF( NUB.EQ.6

CNB(l) = 9

) THEN

) THEN

) THEN

) THEN

) THEN

iwl(2)=2H s
1W1(3)=2H-U

ELSE
UU;&E&W, *) ‘ INVALID INPUT TRY AGAIN’

END 1 F
ELSE_—-_

M.*
CNB(l) = O

END 1 F----
URITE(LLKI 90) HOUE, CLS
FORMAT (2A2, //// ‘PLOT 1
CALL INPUTVAL(N~H, LIE))
IF( NCM. NE.2 > NCH = 1
UR1’
FORI

I w!!’

TE(Lti 95)- HOME, CLS
MAT(2A~)

.TE(LW,101) HOME
FOR~T fA;~&~ ,

1
1 6x, ‘ { #ouer - Rot~~l

OR 2 ADDITIONAL CHANNELS ?-’ )

‘//
!1
!3
!6
!7
!8
!9

D-l Q

TO PLOT’ ,26X,’ ‘//!CNB
Uird Speed - lom 1/!40,1



6X, ‘2
&, Ig
6)(, IL
6x, IS
6X, ‘66x. ,7

. . .. .
ELSE IF(N

---- . -
ELSE-IF(N

----
ELSE IF(h

-—. -
ELSE IF(k

ELSE _IF(i

Power - Electrical ‘,’
Pokier - Reactive l,’ ‘:
Rotor Sped l,< !0

!1
%&;%- 10N ‘;:-
Teirperature - 48M ‘,16x;’Z$

B 6X;’S Barometric Presrwre’,16X,’24
9 6X ‘9 Tl@o~ N~r t

kSIIT/(LL0,102) ((CHNM(lJK,lJi\~f~~~;~4
‘KIZ1 FCWA~$5X

f 4A 19x,126
2 5x, ’11 ‘;4A; 19x#/
3 5x, ’12 ‘,4A, 19x, /
4 5X,113 ‘,4A 19x, /
5 5X, *I4 ‘844: 19x, /
6 5X,115 ‘,4A, 19X /
7 5X ’16 ‘,4A, 19xj

DO J~=l NCH
WRI{E(LUO,1O5)

“io5 FOJWAT(16X ‘ENTER CHANNEL NLMBER FO
REAO{LLJO 166, ERR=104) NU(J2)

1 G6 FORltAT(I~)
ENO DO
DO W J2=2, NCH+1

NuB=Nu(J2-1~
IF(NUB. EQ,

CNB(J2)aU
lLIN(l, J2-1)=2HR0
lUN(2, J2-l)=2Hto
lUN(3, J2-l)=2Hr
IUN(4, J2-l)=2HkU
IUN(5, J2-1)=2H

uB. EQ.2) THEN
CNB(J2)=17
lUM(l, J2-1)=2HP0
IUN(2, J2-l)=2Hwe
IW(3, J2-l)=2Hr
WN(4, J2-l)=2HkU
llm(5, J2-l)=2He

IUB. EO.3) THEN
CNB(J2)=18
lUN(l, J2-1)=2HP0
lUN(2, J2-l)=2HWe
lUN(3, J2-l)=2Hr
IUN(4, J2-l)=2HkV
ILIN(5, J2-l)=2HAr

IUB. EQ.4) THEN
CNB(J2)=24
IUN(l, J2-1)=2HR0
IUN(2, J2-l)=2Hto
1UN(3, J2-l)=2Hr
IUN(4, J2-1)=2HRP
WN(5, J2-1)=2H14

IUB. EQ.5) THEN
CNB(J2)=19
lUN(l, J2-1)=2HR0
lUN(2, J2-l)=2Hto
IUN(3, J2-l)=2Hr
tUN(6, J2-l)=2HkN
lUNf5. J2-l)=2Hm

CNB(J2)=21
IUN(l, J2-1
IUN(2, J2-1
1uN(3, J2-1
1UN(4, J2-1
IUN(5. J2-1

I:6j THEN

)=2HT
)=2H1O
)=2HM
)=2Hde

‘~;H!;EN

. . .. . .
ELSE IF(1

,-
‘)=2HT
) =2n48
)=2HM
)=2Hde

?
i)=2H C
1.8) HEN

----- .-
1(1. J2-l)=2HBa

.-.- .-,
ELSE IF(NU

. . ...
IUN(’

ELSE IF(

- 3om
{:; ?$: - North-E;\!~~t~

- North-U’ /l2k,7
- South-E’ /ll9,8

ii: :% - South-U’ /l2l,9
Uird Dlraction - 10m’/!22,1 O
Mind Direction - 30m’/ll3,l2
Uind Direct ion-North’ )120,15

),1 JK=1,7)

Uind Direction-South

ILLOUEO BY CR> -’ )

(1:2))
(3:4))

D-11

w$W,16

! 28
129
! 30
!31
132



El

El

El

El

IUW3, J2-1)=2H
IUM(4, J2-1)=2H
WN(5, J2-1)=2H

.SE IF(NUB. EQ.12) THEN
CNB(J2)=28
IUN(l, J2-1)=2H
IUN(2, J2-1)=2H
1UN(3, J2-1)=2H
IuN(4, J2-1)=2H28
1uN(5, J2-1)=2H

.SE IF(NUB. EO.13) THEN
CNB(J2)=29
WN(t, J2-l)=2M29
IW(2, J2-1)=2H
WN(3, J2-1)=2H
IUN(4, J2-1)=2H
IUN(5, J2-1)=2H

.SE IF(NUB. EQ.14) THEN
CNB(J2)=30
luN(l, J2-1)=2H30
IuN(2, J2-1)=2H
IUN(3, J2-1)=2H
1LFN(4, J2-1)=2H
IUN(5, J2-1)=2H

-SE IF(NUB.EO.15) THEN
CNit(J2)=31
luN(l, J2-1)=2H31
1UN(2, J2-1)=2H
IuN(3, J2-1)=2H
fLNJ(6, J2-l)=2Ho
1UN(5 J2-1)=2HE0
lF(NU~. EQ.16) THEN
CNB(J2)=32
luN(l, J2-I)=2H32
1UN(2, J2-1)=2H
IUN(3, J2-1)=2H
1UN(4, J2-1)=2H
IUN(5 J2-1)=2H
IF(N4. EO.17) THEN
CNB(J2)=1
IUN(l ,J2-1 )=2HUS
IUN(2, J2-1)=2H 1
[uN(3, J2-1)=2HOM
IuN(4, J2-1)=2H m
iUN(5 J2-1)=2H
lF(tiuA.Eo.18) fiEN
CNB( J2)=3
lUN(l, J2-1)=2HUS
1UN(2, J2-1)=2H 3
IuN(3, J2-1)=2HOM
1UN(4, J2-1)=2H m
IW(5 J2-1)=2H
lF(Nu&.EQ.19) fiEN
CNB(J2)=6
IUN(l, J2-1)=2HUS
1W(2, J2-1)=2H N
IUN(3, J2-1)=2H-E
IuN(4, J2-1)=2H m
IUN(5 J2-1 =2H

iIF(NUt.EQ. O) fiEN
CNB(J2)=7
lUN(l, J2-1)=2WS
1UN(2, J2-1)=2H N
1UN(3, J2-1)=2H-U
IUN(4, J2-1)=2H m
[UN(5 J2-1 =2H

1lF(NUh. E9. 1) ~EN
CNB(J2)=8
IW(l, J2-1)=2HUS
IuN(2, J2-1)=2H S
IuN(3, J2-1)=2H-E
Iw(4, J2-I)=2H h

!%:i:i%Hf&N
CNB(J2)=9
luN(l, J2”l)~2Hus
1w(2, J2-1)=2H S
[uN(3, J2-1)=2H-u
IuN(4, J2-1)=2H m

;!l~~At~;~~~”fiEN
CNB(J2)=I0
IUN(l, J2-1)=2HW
IW(2, J2-1)=2H 1
IuN(3, J2-1)=2HOU
Iw(4, J2-1)=2H d
[UN(5 J2-1 =2He9

1lF(NUb.EQ. 6) THEN
CNB(J2)=12
lUN(l, J2-1)=2HW
IUN(2, J2-1)=2H 3
iuN(3, J2-l)=2110M
Iw(4, J2-1)=2H d
1UN(5 J2-1 =2Heg

$fF(NU6. EO. 5) THEN
CNB(J2)=15
luN[l, J2-l)=2Hwl
IUN(2, J2-1)=2HN0
IUN(3, J2-l)=2Hrt
Il)N(4, J2-l)=2HhD

ELSE

ELSE

ELSE

ELSE

ELSE

ELSE

ELSE

ELSE

ELSE

ELSE
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103 ID ENTRY TRY AGAIN’)
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isting GETDA. FTN:: :6:3:36

EMA/DATA/
PROGRAM GETDA

c
?MCLLK)E EMA&St

c

.

************** L~AL VARIABLES ● ***** ***** ***** ***** *tssAAscsete*

INTEGER DAILY(3), GETDA(3), DISPL(3) I
INTEGER 1X(40) !
INTEGER DCB(144) I
INTEGER IHEAOER(512) I
INTEGER ERROR I

!1!::;[ :%w’m
!
!

INTEGER BUF(15) I
REAL X
REAL XTEMP

I

REAL BLM(32) I
REAL SUFKO(25)
REAL BUF6(4 32) :
REAL SQ3S(7$, SQ1OS(7) I

M;A=D~ILY, GETDA, DISPL

DO J=1,25
SLIM(J)=O. O
SWSO(J)=O. O
ENO DO

DO J=26,3Z
SUM(J)=O. O
END DO
DO J=l 7

SO~S(J)=O. O
SQIOS(J)=O. O

ENO DO

PROGRAM NAMES
DATA READ FROH A/D
DCB BUFFER
DATA FILE HEADER
ERROR RETURN
FMP CALLED AS INTEGER
ECOOE F~ EXEC 12 CALL
BUF FW READING SYSTEM
CURRENT INPUT

DATE

BUM OF INPUTS FOR lMIN
SW OF SOUARES FM STD DEV
BUFFER FOR FWR MIU AVE
SUM OF SWARES FW 3sS 10s
STD DEV FOR NON STWEO

/’DAILY ‘,’ GETDA 8, ‘DISPL ‘/
! LOGGING PRINTER

:***************** REAO DATA FR@f A/D ~Ro ● ***** **9** *s***

1CW=41OOOB+8 + 1ST UORO TO REAO
fiL\ ~~E$~l,10,1X,32,1 CW)!

.-----
~~~FslTIM(J )=16000 .- FLoAT(1x(J+6))

5
c

CALL EXEC(I 10 IX 3
c****************& cLL]$R

DO 10 J=1,25
IMT=IV? lAZ.\

tONTINuE
I= READ, LU:lO, ARRAY 1X 32 WRDS READ, START CHANMEL 8

;2 ICWJ
!Af E OATA AND SUM ● *****************

c

10
DO

20
c
c 11
c
c
c

-.m, ”.w,
;TATUS . EQ . O) IXT=O

LE.16) THEM
I.-OFFSET1M(J))THE)J

. ----
VAL=XE+OFFSETIH(J)
END 1 F

ELSE ‘“--
VAL=XE
END I F---- -.

SLM(J)=SLM(J)+VAL
SLMSO( J )= SUMSQ( J )+ VAL**Z
XHS(IHS J)=A(J)*XE+B(J)
CONTINU#

20 J= Z,?
IXT=l X( J-1>

:x(32)

1X1=1X(
xE=FL~

W1TE(31 11) IX(J), J=
iFORUAT \~(16, X))

IT(I)(T)
i.z6)=c(l)*xE*o(

1,7),1

1)

c
[**”*’************I(3S= (BUMOF LAST6 IJ.5SECVALLIES)/6.O ●****

lF (NOD(l 6). EO.0) THEN
lF(l Hf. LT.6) THEN

DO 30 J=l 32
xT=(I. ~
OF FSET=O
IF(J. GE.lO. ANO. J. LE.16) 0FFSET=180-XHS( l,J)
DO 35 K=l IHS

VAL=XH$(K, J)
CALL MAP(VAL, OFFSET)
x~~~~~;L

DO 37 K=375+IHS,3S0
VAL=XHS(K, J)
CALL MAP(VAL, OFFSET)

35
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37
XTCXT+VAL
ml I NUE

X3 S(13S, J =XT/6.O-OFFSET
iJF(J. GE.1 .AND. J. LE.16) THEN

x=x3s(13s, J)
CALL CHECK(X)
X3;(:~S, J)=X

COUT I NUE

40 J=l 32
xTxo. ~
OFFSET=O
lF(J. GE.lO. AND. J. LE.16) OFFSET=
D045 K=l HS-5,1HS

VAL=XHS(
CALL MAP

30
ELSE

DO

:180 -XHS( IHS-3,,J)

:K, J)
‘( VAL, OFFSET)

xlexT+VAL
CWT I NUE

Yzc(lzc .t\sdm/6.0. (jFF5+T

1. J. LE.16) THEN
x=x3s( 13s, J)
CALL CHECK(X)
W#\~S,J)=X

CONTINUE40
ENO

DO J=2 7
XThl
STDO
SQ3S(J)=0. O
ENODO

13s=13s+1
IF(13s. Ea.381) 13s=1
END 1 F

IF
r
IpssQ3s(J)/6.0-~ s(13s J+25)**2
lEv(l, J)=(Aas(xTEMP) )**o.5

c
~...************** XIOS c (SLIM oF LAsT 200.5 SEC VALUESI

IF(~(l 20). EQ.0) THEN
DO SbJ=1,32

1/20.0

10, J)

● ☛☛☛☛☛

XTBO. fl.-----
OF FSET=O
IF(J. GE.lO.AND. J. LE.16) 0FFSET=160-XHS( IHS.
00 6oAo:l Hwj;Hs

CALL ~P(VAL,OFFSET)
XT=xT+vAL

T 1NUE
0s J)=xT/20. o-oFFsET

IF(J:GE.16.AN
x=xfos(llos, J)
CALL CHECK(X)
XIOS(IIOS. J)=X

=XHS
LM

60 -ii’
X1 OS(I1I

ID. J; LE.16) TiiEN

Fun IF “

50

.

---- -.
~JINUE

00J
i? frnP=SQ10S(J)/20 .O-X1OS( llOS, J+25)**2
STOOEV(2, J)=(ABS(XTEMP) )**0.5
SQIOS(J)=O. O
ENDOO

110s=110s+1
1F(11OS.EQ.381) 110S=1

L
[*******

C*******

,, !--”

fT:#U4TP -32000

11P .L1. -32000) THEN
SMTP=O
SUJT~fIJfTP+32000

---
EMC

IF (w!

.. . ...
ATUS. EO.0) X=O

rA(l~14’J+2S)=lNT(X)
SUX(J)=IJ. O
SUF4SO(J)=0.O
IF(J.GE .1 O. ANO. J. LE.16) THEN

OFFSETIM(J )=16000 .-SUXTP
ENO IF

CONTINUE
~ J=26 32

SWtW~~N;l, J)= BU(J)/120.O

ENO DO .

70

iF~cuJNT1.GE.4) THEN
C***************** X6M = (~ oF LAsT 4 1~)/~.o ● ******* D-15 ,

00 944==; ,32

lF(J:GE.lO.AND. J. LE.16) THEN



950

% o

,**

970

980

960

990

9100

● ☛☛☛☛☛☛☛

THEN

x2~ = (~ oF LAsT 7 x@f)/7. o ● **********+*******
1F(CWNT4. GE.7 THEN

#1F(14N. LT. ) THEN
DO 9600 J~l,32

lF(J:GE .1 O. ANO. J. LE.16) THEN
0FFSET=180-X4M( 1,J)

ELSE
:;:s;;=0

DO 9~~LK~4A~4U... .

CAL; MA!
XT= XT+VI
CONT I NUl

DO 980 K=37~
VAL=X4MI
CALL MN
xT=xT+VAL

~?ti;~ ,OFFSET )
AL

~+] ~M, 380
(K, J)
P(VAL, OFFSET)

CONT 1WE
X28M(128M J)=xT/7. o-oFFsET
IF(J.GE .lb.AND. J. LE.16) THEN

~;fy~~:~i;)
------ .. . ...
M(128H. J)=X

----
X281 -.,.
ENO I F

COW I NUE
ELSE

DO ~:f~ ~1,32

IF(J:GE.lO. ANO. J. LE.16) THEN
0FFSET=180-XLM( 14M-3, J)

ELSE
:;;s~;=o
-.. .

DO 990 K=14M-6 I&M
VAL=X4M(K, J\
CALL MAP(VAL, OFFSET)
XT= XT+VAL
~TINUE

x22w128N, J)=XT/7. O-OFFSET
~#p:fu4.J)=x T/7.o-oFFsET

~=X~8M(128FIl, J)
CALL CHECK(X)

;16:iN0. J. LE.16) THEN

-. .-.
ENO 1 F

IHS=l HS+l
w~s.Eo.381) IHS=l

ti(12Elt4. J)=X
---
x2a -
ENO I F

CONTINUE
ENO IF

128M=128M+1
1F(128M. EO.3S1) 128M=1
COUNT4=0
END I F

14M=14M+1
IF(14M. EQ.381) 14M=1
ENO IF

llM=IIH+l
IF(IIH.GT. 1440)!lM=l
EMD1F

:“*”**””*** MAKE PROGRAM O~MANT - SAVE RESWRCES UNTIL RESCHEDULED ● ***
CALL EXEC(6,0,1)

L
p*************** CHECK STATUS ● ***************************************

lF(S~TA~S;$9.2) THEN I ST~E DATA ANO STOP

ELSE~~$S~US.EQ.3) THEN ! STOP PROGRAMS UITHWT STO

END lF

%**”********** CHECK FOR BREAK ● *************************’ D-16
IBK=IFBRK ()
lF(IBK. NE. -1) GOTO 5

90 CALL FTIHE(BUF)
1 IF NO BREAK, READ NEU OATA

lF(IBK. EO. -1) THEN



UR1TE(LUP,8D) (BUF(JI), JI=1,15)
ELSE

fi~T~\LW,85) (wF(JI), JI=l, $5)

80 WRMill/j;}BREAK DETECTED BY PROGRAM GETDA
85 FORF4AT(///’PROGRMS STOPPED ~ 15A2)

CALL BLDHDER(NAME lHEAOER CWNt)

YLil:m!Df;’!E!l’F* LtNME’’w’”)

f?L}I[m$Dc~~I;~gJtF~LENME, WY,,)
CALL Fu@e@ErrOr(IERRl GETDA)
U#$E~P, ) ‘DATA FILE Nbl OPENed’

END IF
END IF

1
# ?5A2)

L
C“**************** URITE DATA TO DISK ● ******************************

ftL~I%?.LT. o) tHEU
rite(ocB IERR, IHEADER, &512)

bFRITE(LUP, *) ‘HEADER NOT WRITTEN’
CALL ~eprtErr.r{lERR, GETDA)
GOTO
END Ii

DO JI=j,l&~()
DO JK=l 20

ITP\(J1, JK)=IDATA(JI, JK)
ITP2(JI, JK)=IDATA(JI, JK+20)
END DO

DO JK=l 10
lTP~(JI, JK)=IOATA(JI, JK+40)
END Do---- --

END DO
CALL VWrit(DCB, IERR, ITPl,28800)
CALL Writ(DCB,l ERR,1TP2,28800)
CALL Writ(OCB IERR 11 P3,14400)
IF (I ERR .LT. b) THfN

WRITE (LUP, *) ‘DATA NOT WI TTEN’
~L F#teportErr.r{lERR, fJETOA)

END IF

!:LMIFLE?e(%Bfi:lR)
WI TE~LU; ,*) ‘ERROR IN CLOSING DATA FILE’
CALL F@eportError( lERR, GETDA)

ELSE
fi~Tf\LW, *) ‘DATA URITTEN TO DISK!

999 CWTIWE
CALL EXEC(12, GETDA,0)
CALL EXEC(12,DA1LY, D)
STOP
END

c
p****************** ~BRWTIME ~p ● ******************************

SUBRUJTINE MAP(VAL OFFSET)
IF(OFFSET. EO.0) REfURN
IF(VAL. GT.360-OFFSET) THEN

VAL=VAL-360+OFFSET
ELSE IF(VAL. LT.-OFFSET) THEN
ELsEVAL=VAL+360+OF FSET

~~~=y$L+OFFSET

~t~URN

c
c*** ***** ***.* ***+* *** Gw~s~~e*~~RwT I ME

SUBR(XJTIUE CHECK(X)
1F ( X~~~;~)oTHEN

ELSExl:(X.~~f60.0 )THEN

E~D-l F “
RETURN
END

cHE’K************wtss

D-17



isting HEADER .FTN:::4:3:34

SUBRWTINE BLDHDER(MANE, IHDR, COUNT)

SUBROUTINE BUILDS HEADER NAME IS PASSED TO THE
: suaRou71NE AND iHDER Is RE7WNED
L

10

20

30

INTEGER IHE~ER(512), DCB(16), IERR(lD),l BLWK(lZ8,1D), IHOR(5l2). -------
----7 128)

%), RBLOCK(64,10),2EROS( 128), SCALES(126)
INTEGER UN ITS(Z
REAL RHEAOER(25
CHARACTER*16 NAME. CNAME

tiLIIMf’W’EB,lERR/ a. -..,
.

ti;kE[~’)’ ‘PROGRM STOPPED !’
STOP

ijfWii6i5ii:: oATA’,‘Roo’,1)
L1. U) IHEN
eportError (I ERR(l) .BUILDHEAOER)

ENO IF
CALL FnpResd(DCB,lERR( 2),lBLWK,128*10)
00 10 L=l 25

RHEAD~R(L)=ZEROS(L) ! ZERO ARRAY
K=L+64
RHEtiER(K)=SCALES(L)
MC@ L+255
lHEADER(M)=UNITS( l,M)
IHEADER(M+l )=LJNITS(2, H)
J= L+407
IHEADER(J)=L
IHEAOER(J+25)=L+25

CWTINUE

fiL:*[M:;s:fO:!’:;:f(3)). .

END IF
RHEADER
RHEAOER
RHEADEB
IMEADER
IHEADER
IHEADER
DO 20 L

. . .

:(64)
:(236
:(237
!(394
:(405
!::y

‘=11
1)=60.O
‘).~oo.
)=CWNT
)=563
lg~2s

‘CNAME{L:[+l )=NME(L:L+l)
CONTINUE
DO 30 L=l 8

J= L+3A7

CWT~~~~ER(J)=INME(L)
DO L~l-S12

lHO~(L)=l HEAOER(L)
END DO

‘),

I SLOPE ARRAY

! UNIT ARRAY
! UNIT ARRAY

! CHANNELS REC~DED
1 CHANNELS RECORDED

BLOHEADER )

AVE
STD

SEC
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isting IN] T] AL. FTM:: :4:18:38

.H4A/DATA/
PRDGRM INITIAL

c
c LGCAL VARIABLES.
L

.

128)SCALES(128)
,GET6A(3)DAILY(3)DISPL(3)

I IILE HEAD{R
! CAL I BRAT ION TABLE
I LENGTH OF f] LE READ
! F~ RWTINES CALLED AS INTEGER
! W FER FOR RETREVING DATE
! Dote Control Block for FMP CALL
I Integer data block for FMP CAL
I Real data block for FHP CALLS
I DISK FILE NAME F@ CAL IBRATIW

FUN .

.s

FILE
L

INCLUDE EMA&SC
L

EQUIVALENCE ( IBLOCK, RBLOCK)
EQUIVALENCE (I BLOCK(l,l ), ZEROS(l))

EOUIVALENCE (l BLOCK(l 3} SCALES(l))
EWIVALEUCE (lBK(l 1 ~),kBK(l 1))
~fiT$ ~ETDA, DA ILY, D!StL /’GETD~ ‘, ’DAILY ‘, ’DISPL ‘/

LL!Q = 31
LUP = 6
DO JK=l 3S0

DO J~=l,32
XMS(JK, JL)=o. o
X3 S(JK, JL)=O. O
XI OS(JK, JL)=o. O
X&M(JK, JL)=O. O
X2SX(JK, JL)=O. O
END DO

ENO DO
DO JL=l 25

OF F* ET IM(JL)=O. O
END DO

]=1
lHS=l
13s=1
110s=1
14M=1
128M=1
CWMT=O
CWUT1=O
caJu T4=o
COWTN=O
CWFJTS=O
STATUS=l ! TAKE OATA

&******* ********* Ext rs Chaanel Data ***** **************************.
L

~~fli;{m(~~~~~’ERR
, ‘ /OATA/C14ANNEL .DAT ‘ , ‘RO’ ,1 )

CALL @eportError( lERR, INITIAL)
Fun IF---- . .

URITE(I *) 1
~LL F~eHiti(~D~~~~)extra chatit Ata. $
IDLMY=Fr@ead( lDCB, {ERR, fBK,280)
IF (l ERR. LT.0) THEN

URITE(l, *) ‘ERR~ IN READING PRESS <CR> ‘
CA~Ll:n@eportError( lERR, initial)
---- . .

DO 230 1=1 7
00 zb J= I k

2L o CHNM(f J>=t BK(J.l ,1)
cHuMIT( 1)= IbK(5,1 ,1)
C(I)=RBK(l, I)

-230 D(I)=RBK(2,1)
L
P*”* ●************ Rp PROGRAMS TO BE SCHEDuLED ● *********************

CALL Fm@@rogram( ’GETDA. RUM:: USERi, ‘GETDA’, lP’, !ERR(l))
CALL FmpRpProgram( !DAILY.RUN::USER $,~DAILY~,lP 1, IERR(2))

~LjI{Mfl.’f.O, THEN
ro rm(~DISPL. RUN:: USER1, oDISPL ‘,1 ~, IERR(3))

M\\Effie~r~~f;~(~f~R( l)tGETDA)PROGRAM INITIAL STOPPED ‘
Slm ‘

.
----

ENO IF
If (I ERR(2) .LT.0) THEN

til\Ef@efir~~~~~; (~~R(3),DAILY) PROGRAM IN 1T lAL STOPPED ! ‘
STOP ‘

.

END-IF
IF ~l~R:3). LT.0) THEN

WITE(fie~r~~j~[(~~fiR(~ ),DISPL)PROGRM I NIT lAL STOPPED ! ‘
STOP ‘

END lF
c
CR*************** l.mK SHAREABLE ENA pART IT ION ● *************

CALL LKElt4 D-19
L
C***************** READ SYSTEM TIME ● ********************************



CALL EXEC(ll TIME)
TIME(3) =TIME!3)+2
IF (T1ME(3). GE.59) THEN

TIME(4) =TIME(4)+1
T1ME(3)=1

END I F
TIME(2)=D
TIME(l)=O
11 M=TIME(6) *60+ TIME(3)+1

! INCREMENT STARTING TIME 2 MINS
! THEN START 1 Mlti PAST HWR

! SET llM TO STARTING TIME

30

.

10

60
50

L

C***************** READ CAL 1BRAT ION FACTCUS FRCU D 1SK ● **************
fi\LFF

%

ui ldNatne(CALTBL lCALTBL’ ‘OAT’,0 ‘DATA’ )
n(DCB,l ERR(?), &ALTBL, tRb’,l) .~T.0) THEN

[F( ERR(7) .EQ. -6 ) THEN
WI TE(LUP, *) ‘CAL IBRATIW TABLE ODES NOT EXIST’.-. . .

LL3L
CALL Fa@eportError(IERR( 7), CALTBL)

END IF
‘~ RE(LUP, * ) ‘PR~AM STOPPED ! ‘

END IF “-”
LEN = Fa@eed(DCB I ERR(8), I BLOCK, 128*1O*2)
IF( 1ERR(8) .LT. 6) THEN

~!!E!$Tr~;;g~L’;!~F~b~~TBL)
STOP ‘

ELSE IF( LEN .NE. 128*1W2 ) THEN
URITE(LUP, *) ‘COULO NOT READ EXPECTEO
~lE(LUP, *) ‘ FROM CAL I BRAT IN TABLE.

ELSE
CNT I NUE

END 1 F
DO 70 K=l 25

A(K)= ~CALES(K)
B(K)= ZEROS(K)

70 CONTINUE

AMWNT OF
PROGRAN

OATA ‘
STWPED ! ‘

:***************** SCHEDULE PRffiRAMS ● *******************************
CALL EXEC(12 GETDA 1 50 TIME(4),TI14E(3))I SCOa T4:T3g EVERY
URITE(LUP 10~) T1tl~(~), tIME(3)

105 FORMAT ( I #ROGRAM GETDA SCIfECMJLEO TO START AT ‘ 12,’:’ 12)
CALL ExEc(12,DAILY 1,00 O) ! $CD a 06: OO:OD
URITE(LUP, *) ‘PROG~AM 6A! LY SCHEOULED ‘
CALL EXEC(10 DISPL) I SW [~EDIATELY
URITE(LUP 1~)

ID6 ~~ft~l( ‘*&** PROGRAM INITIAL aPLETE ‘“1////)

0.1s

----
END
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isting MENU. FT!4:: :4:5:39

~EMA/DATA/.-
PROGRAH FIENU

c
c LOCAL VARIBLES

! CLASS NLB!BER
! UINO DIRECTl~ DESIGNATION

L
INTEGER CLAS
INTEGER W(7)
iNTEGER ANS
lNTEGER IDCB(l~L~
lNTEGER*;B~BK
REAL
INTEGER CHN
INTEGER JICI
INTEGER*4 NI
INTEGER RUF(
INTEGER FORI
INTEGER IMDI

I Data Control Blwk for FHP CALLS
i Integer data blcuk for FMP CAL
! Real data block for FMP CALLS

:(s“?,2)
(2,7\

! UIND DIRECTIW CHANNEL NUMBERSH(4)
CtlNM(4)
(15)-
WjED , I HCME , IRASE

X, IST(5), STDE
INTEGER LLDD
tEAL SCALE(32), DV(32), CP(4)—-----

iNTEGER IND:

i
CHARACTER BELL

! DISPLAY LU MOT RESETABLE BY MENU

CHARACTER*4 UW, UTP, UBP, USG
CHARACTER*6 UTQ

c
I NCLLKIE EMA&SC.

EWIVALENCE (I BK(I,l 2),RBK(~,l))
DATA JICH/10 12,15,1~/
DATA SCALE/3t* 1. 0/
BELL = CHAR(7)
LUDD=l”-
1HOME = 15400B+ 150B I HOME ALPHA CURSER ESC h
IRASE = 15400B+112B ! CLEAR ALPHA DISPL ESC J
FORMFEED = 006000B
STDE = 1 ! Select 3 sec Std dev
CLAS = O

END I F
c

10 WRITE(1 5) lHOME,lRASE
5 FORMAT (1A2 )

15 CALL FTIHE(BUF)
URITE(l 30) lH@iE (BUF(JI) Jl=l 15)STATUS

301 FCMMAT(L2 /,21X ‘~ANDIA NAf ICUA( LABORATORIES ‘/

;~[ ‘ ~ti ;~:~~n:E:~A;fj; ~~T~2}~GER ‘ /, 20x,15A2/,2
3 20x: ‘O Set current DATA {o Z~RO’/
4 20x, ‘ 1 Return/Continue taking DAT~’/,

20X,’ 2 Store current DATA and STOP taking DATA
2 20x,’3 STOP taking DATA’/,
7 20x,’4 Display Data’)

URITE(l 31)
31 ,FOAMAT(~OX,’5 Input/Change Extra Chatil data’/,

20x,’6 Change LU for DISPL program ‘/,
2 ~:~,;? Return to Cl ‘ //,
3 Enter Nurber -’5

CALL lN~UTVAL(NSTATUS)
IF(NSTATUS. EQ.0) THEN

CALL CHECK(ANS)
IF(ANS. EQ.1) STATUS = O

ELSE=:~$fl~T~TyS.EO. 1 } THEN
ISET DATA TO ZERO

!TAKE DATA-------
ELSE lF(NSTATtiS.EQ.2) THEN

CALL CHECK(AUS)
lF(ANS. EQ.1) THEN

STATUS = 2
GOTO 900

ENO IF

ISTDRE DATA AND STOP

-...
ELSE IF(N5TATUS. EO.~) THEN

CALL CHECK(ANS)
lF(ANS.EQ.1) THEN

STATUS = 3
GOTO 900
END IF

ELSE lF(NSTATUS. EQ.7) THEN
WITE(l ,90)
FORHAT(///)
GOTO 900

ELSE&~~N~~~TUS.EO.4) THEN

ELSEJ~$N$~~TUS. EQ.5) THEN

ELSE IF(NSTATUS. EO.6) THEN
WITE(l ,60)
FCUNAT(/ ‘INWT LU NUMBER

(READ(1 4 ) LO
FORMAT[12)

ELSE

!STW UITH WT STWE

90
!EXIT PROGRAM

lCHANGE LU FOR
PRWRAM (31,32,1)

DISPL
-’)60

45

60

FOR OISPL

J3-21URITE(l ●) BELL
FORMAT (L2,11NVALID RESPONSE’)



c
c
c

DO 5~~OJ:u~,1000
50

END IF
GOTO 10

900 STOP

****~ *********9****** o]spLAy DATA ● ***********************************

100 CONTINUE
URITE(1,5) lH~E IRASE
WI TE(L~D~ ,1 HbF$E, I RASE

UTO=(kNm ‘
LJTP=’C ‘

1000 INPUi=O”
INDEX2=13S-1
IF( lC. GE.1O ) THEN

~R~E(LWD,5) JHU4E, IRASE

END IF

1001 %~\~~~~~}x~~~:NLA 34 METRE VAUT TEST BED DATA ,,
1

CALL CHECK’US ‘
w J=I,32

DV(J)=X3S( INOEX2, J)
ENO 00

r**** ***** ***** ***** ***** **********************************************.
LUS=I
lNCLWE SCREEN

I 10 THE PIAl~’MENU ‘
- 1,PARM1 , PARM2, CLAS*

-1)

]OOOOOB )

ENo-l F-
IF(13S-1 .NE. 1NDEX2) THEN

CALL CLRQ(3, CLAS,1)
COTO lDOO

-. ...-, .,
CALL Fn@eb
CALL FmuRea

,C(J),D(J), J=1,7)

T(J),

ENO-l F

&88,!?!:*::!!******INplJT CHANNEL OATA ● ************************************

200 CONTINUE
uRITE(l ,2000) IHCME, IRASE
wlTE(l ,2005) (J, (CHNWJ, JK), JK=1,4), CHUNIT(J

21 OUR1TE(1 2010)
CALL lNhTVAL(CHN)
IF (Ctl$6L~{~.0R. CHN.GT.10) THEN

ELSE IF (CHN.EO.0) THEN
URITE(6,2005) (J, (CHNH(J, JK), JK=1,4), CHUN

1 C(J) D(J), J=1,7)
WITE(6 2000) FORMF/ED
GOTO Zob

ELSE&f o(:~N. EQ.8) THEN ! Return to MAIN MENU

ELSE IF (CMN. EQ.9) THEN !
WtITE(l ●) ‘ WRITE DATA ‘
DO 250 !=1,7

00 260 J-1,4
260 lBK(J I,l)=CHNMCI, J)

IBK(5,1 {)=CHUUIT(I)
RBK(l, I!=C(I)

250 RBK(2,1)*(I)
.d(fBCB IERR)

R?~+t~\l~~~~fERR,IBK,ZBO)
ITE(l; *) ‘ERROR IN URITING OATA

~~ !fi~R~~~~~~~$’ERRjCHANNEL)

PRESS <CR>’

~oIF

HN Ed ffl\?UEN 1 R-red wm[~s fr~ the disk

Save values on the disk

ELSE IF (Cl ----- . . . . . .. . ! ---- .-
URITF(l, *) 8 READING DATA’

rind(IDCB lERR)
dflD~gll/RR, IBK,280)

IF (lERk. LT. o) THEN
WI TEC1. *> ‘ERROR IN REAOIMG PRESS <CR>!
CALL-F ‘

%CALL IN . . . . . . . . . . . . .
END IF

00 230 1=1,7
nn 2Ln .IX1 f.

240 ‘- Ei
CHUN 1
c(l)=

230 D(l):

~M71;J~=lBK(J 1,1)
T(I)= IBK(5,1 ,1)
RBK(l, I)
RBK(2,1)

fl:ol:oo

URITE(l ,2025) CHN D-22



REAO(l 2030) (NCHNM(J) J=l 4)
IF (k4~&~M$l\.~E.4H ! THtN

CHNM(~HN, J)=NCHUM(J)
ENO DO

END IF
WRITE(1 2035)
P.EAD(l, t030) NCHNM(l)
If (NCHNM(l). NE.4H ) THEN

CHUNIT(CHN)=NCHNU(l)
ENO IF

URITE(l 2Wn~
READ(1 ioi
URITE{ {.2050)

---,
65) C(CHN)

Eh(j’@45)-D(cHN).—.R!
GOTO 200

2000 FORMAT (2A2)
20051 FORMAT( ‘Charnet Description Units Scale

7(3x,12,6x,4A,2x,A4 4x, F8.6 2x, F8.6 ))
‘f20101 FCtRMAT({b’~~t channe[ ~r to ekange: 1- ~r 1

R
rint data, or R to REAO ya(ues ~rom

‘S to AVE vatues on the disk,
$ ‘or II to return to MAIN MENU t!

Zero’l,

disk ‘,/,

2025 -FOR!4AT(’ For charnel ‘.12,’:’,/, -
1’ CR> saves Curfmt-description/mits, $tt$ A/B= O’/

Irput charnel description, w to 16 characters, -f)
20302 FCW4AT(:A4)
2035 F~MAT(’ Irput channel tmits,
$04: nxwoR;$;R ~, Iwt chama{ state, ~=~~ ch~~~~ers’ “)
--- . . .. . . . . . -,
2050 ~~14AT(’ Input charmel offset, Y=Ax+B B=-, )

---. .— . . ... -..---
SUBRWTINE RETURN A 1 IF OK TO CONTINUE

SUBRWTINE CHECK(ANS)
INTEGER ANS, CH

UR1TE(1,1OO)
FORMAT (//’ARE YW SURE (N)? ENTER Y OR N -’)
ILU=l+IOOB
CALL INPUTVAL(CH)
CH=CH+l CHAR( ‘O’)
IF(C~W~Oi89.0R. CH.EQ.121) THEN !YoRy

=
ELSE””

ANS=2
ENO IF
~t~URN

c
C********************* ~BRwTINE lNpuTvAL ● ************************

SUBRWTINE RETURNS AN INTEGER ENTERED FR@! THE KEY BOARD
;

SUBRWTINE lNWTVAL(i NT)
CHARACTER SEL
INTEGER C, INT, ISEL
INTEGER LUINWT, ILU

L
LUINPUT=l
1LU=LU1 NWT+1OOB
CALL EXEC(l, ILU C,-l)
SEL = CHAR( C/2$6 )
lSEL = lCHAR(SEL
IF (ISEL.EQ.~ .OR. ISEL.EQ.109) THEN !IFH

INT = 8
ELSH! ~IS$L. EQ.83 .~. lSEL.EQ.115) THEN !IFS

ELS~~; ~lS;~.EQ.82 .OR. lSEL.E9.114) THEN !IFR

ELSE
[Ml = lSEL-ICHAR(’O’)
ENO IF

RETURN
END

c
lNCL~E CHECXWS

c
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istirtg PLUT. FTN:: :4:54:36

***** ***** ***** ***** ***** *****************************8****************
.
L

SUBRWTINE PLUT(PARRAY LUD, US, NCH,lUNI, IUN2,1UN3,1TIM,
1 ICll, slj

r
REAL PARRAY(363 3)
REAL PLOTAR(363\
REAL DAT0(363)
REAL DEL(3)
REAL FP(3)
REAL TOTA, TOT2, TOT3
REAL AVGA, AVG2, AVG3
REAL DMAX(3)
REAL DMIN(3)
REAL OR(3)
REAL S1
CHARACTER MFN*50
CHARACTER GBUFF*102
INTEGER IUN1(5)
INTEGER IUN2(5)

DATA ARRAYS
ARRAY TO PLOT
TIME AXIS ARRAY

CHANNEL TOTALS FOR AVE
CHANNEL AVERAGES
CHANNEL MAX VALUE
CHANNEL MIN VALUE
CHANNEL RANGE
SECONOS PER POINT
TimeSeries File Neme
WRKING BUFFER FOR HEAOERS
AXIS HEADER FOR US
AXIS HEADER F~ CH 2

AXIS HEADER FOR CH 3
AXIS HEADER FOR TIME
CHANNEL NUMBERS
NLMBER OF CH (1 OR 2)
LU g OF OUTPUT DEVICE
w >o THEN PLOT WS

INTEGER IUN3(5)
INTEGER IT IM(5)
INTEGER ICH(3)
INTEGER NCH
INTEGER LW
INTEGER US

c

c
DATA MFN /‘ SNLA/USDA 34H VAUT TEST BED DATA LffiGER ‘ /

HUE WRSOR ESC h
CLEAR ALPH DISPL ESC R
RING BELL CHAR(7)
NLMBER OF POINTS TO PLOT ?
NWBER OF POINTS TO PLOT ?
PLOT EVERY POINT

I HU4E = 154006+ 150B !
IRASE = 154006+ 1126 !
IBELL = 0034006 !
lND = 361 I
NRO = 361 I
NNN = 1 !

c
00 J=l 361

DAfO(J)=J-1
END DO

c
c
c FIND DATA’S MAX & MIN AMPLITUDES

10 DNAX( 2 ) = -1.E+30
DM[N( 2 ) = 1.E+30
MAX( 3 ) = -1. E+30
OMIN( 3 )l=D1. E+30
DO 1=1

IF( tARRAY( 1,2 )
IF( PARRAY( 1,2 )
IF( PARRAY(1,3 )
lF( PARRAY( 1,3 )
END no

.GT. OMAX( 2 ) )

.LT. DMIN( 2 ) )

.GT. OMAX( 3 ) )

.LT. DMIN( 3 ) )

DMAX(
DHIN(
DMAX(
DMIN(

PARRAY (
PAR RAY (
PARRAY(
PARRAY(

1,2)
1,2)
1,3)
1,3)

------
DR(2)=D14AX( 2)- DMIN(2)
0R(3)=D14AX( 3)- DMIN(3)

c

:
c

AUTO SCALE ON TW ADO 1T INAL CHANNELS
DETERMINE THE 1ST POINT AND DELTA TO PLOT

{U 1=<
IF( DR(’13) .LE. 0.0 ) THEN

)EL( 1 ) = 0.01
FPf_l_~ = DMAX( 1 ) - 2.0 ● DEL( 1 )

-1

gt3Jo*go

35 FLAST = 0.02
DALL = 0.02
DELL1 8 0.1

4[D IF(-DR( i-i .LE. fLAST ) cwTo 60
IF( FLAST .GE. DELL1 ) THEN

)ALL e DELL1
)ELL1 = OELL1 ● 10.0
ENO IF

FLAST = FLAST + DALL

I
I

--
GOTO 40

60 DEL( I ) = FLAST / 2.0
IFLAS1 = IFIX( DMIN( 1 ) / 10000.0 / DEL( 1 ) )
VARCHK = WIN( I ) - FLOAT( lFLASl ) * 10000.0 ● DEL( I )
IFLAS = VARCHK / DEL( I )
IF( DMIN( l-.
IF( I .EQ. 2 ) 1
FP( I ) = (FLOA1

1 DEL( 1
CONTINUE

~ FP1 = 0.0
DELI = 25.0

) .LT. O ) IFLAS = lFLAS - 1
FLAS = IFLAS

‘OIF LAS1 ) ●

-1
10000.0 + FLOAT( IFLAS )) ●

c
c
c

FIX TIME SCALE PARAMETERS

TT c SI *(NRD - 1.0) ● )JNN

BT = DATI)( 1 )

DELT = TT / 5.0
[F( TT .GT. 3600 ) THEN

BT c BT / ~o. o

I TOTAL TIME D-24
I TOTAL TIME / 5 INCH
I -E THAN 1 HWR



700

El

710 CON71WJE-
ITIM( ~ ) = 2HHI
lTlt4( s ) = 2HN)

END IF
85 URITE(LWJ 581) lHWE

581 FoRnAT(5At)
IAIITE(LLI0,581) IRASE

c
CALL PLOTS( LW )

c CALL PLOT S(IARRAY,l, LW).
L
c 1ST POINT AND DELTA STDRED FoR

) /3600. D

) / 60.0

! MORE THAN 3 MIN

1.
FP2 = FP( 2 )
FP3 = FP( 3 )

560

570

575

.

PARRAY( INO
DATO( INO +
DATO( IMD +

${
+I,2)C
+2,2)=
+1,3)=
+2,3)=
+1,1)=
+2,1)=
1)8RT
2 ) = DELT

COMPUTE AVERAGES .

TOTA = 0.0
TOT2 = 0.0
TOT3 = 0.0
DO ~0 1=1

TOTA = fOi:D+
TOT2 = TOT2 +
TOT3 = TOT3 +
CONTINUE

AVGA = TOTA / INO
AVG2 = TOT2 / INO
AVG3 = TOT3 / lNO

FP( 2 )
DEL( 2
FP( 3 )
~EL( 3

DEL1

/ SI

PARRAY(
PARRAY(
PARRAY (

START PLOTTING

CALL ZMEUF
CALL ZWVE( 0.0 , S.85 )

1,1 )
1,2 )
1,3 )

I INITIALIZE GRAPHICS
! lNITIALIZE GRAPHICS

LATER USE

! CHANGED BP TO BT
! ADDED (/ S1)

WITE(GBUFF 560) MFN(l :50)
FCN(MAT(lX A\
CALL PRINfG( GBUFF )
IF(US. GT.0) THEN

IF(NCH. EQ.1) THEN
WI TE(GBUFF 570) AVGA,1,AVG2

ELSE lF(NCH. EQ. ~ THEN
ilAt ITE(GBUFF. 70) AVGA, I, AVG2,2,AVG3

END If
FORNAT(l X,’US AVE= ‘, F5.2,2(’ 01’,12,’ AV2=’,F6.3,2X))

ELSE
lF(NCH.EO.1) THEN

URITE(GBUFF 575) 1,AVG2
ELSE IF(NCti. EO. ~) THEN

URITE(GBUFF,57S} 1, AVG2,2, AVG3
ENO IF
FORFUT(lX, ’CHANNELS’,2( 12, ’AVE=’, F6

END IF
CALL PRINTG( GBUFF )

.3,2x))

L
C FILL LINE ARRAYS
P
b 290 DO 760 1=1

DATO( 1 \ ~N;ATO( 1 )
PARRAY( 1,1 ) = PARRAY; ;!l ) + 3.0 ● DELI

760 CWT I NUE.
L
c
c

DRAU AXISES

CALL PPLOT( 0.35 , 0.4 , ‘3 )
NCL = NRO / 100
NCL = NCL * 10 + 10
TIME = BT
CALL AXIS( 0.0 , 0.0 , lTIH , -10
CALL AXIS( 0.0 0.0 , IUN2 , 10

1 DEL(’2 ) )
IF( NCH .EQ. 2 ) THEN

CALL AXIS( 5.0
1 FP( \ !“! i5E!”t33’)-

END IF
lF($L.~is~{.~n~N3.0 IUN1

, ,“
00 JT=l lND+2

PLOT~R( JT )=PARRAY(JT ,1 )

DELT )
: -::! : $6:0’,T1:: i ) ,

;0 , -4.0 , 90.0 ,
D-25

10 , 2.0 , 90.0 , 0.0 , 25.0 )
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580

END DO
CALL ELINE( DATo , pLoTAR
CALL SYMB( 5.85 , 3.0 , 0.{4’?0’,’0:0 “:L-f ! )

00 ~i~11iND+2
PLOTAR(JT)=PARILAY (JT.2)

END DO
CALL ELINE( DATO , PLOTAR
CALL SYMB( ‘0.25
IF( NCH .EQ. ~ ~ +~~s $ O:l~N! ~ ! b !jcL !,l,)

.,

DO JT=l IND+
PLOTAR(JT)=PARMY( JTC3)

END DO
CALL ELINE( DATO , PLOTAR lND 1 NCL 11 )

CALL SYMB( 5.35, 0.5 , 0.~6, 1{ , 6.0 , ‘1 )

! WT OATE AND TIME W PLOT

END
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isting EMA&sc:: :4:12:37

:

c
c

c
c

c

c

c
c

:

c

SYSTEM COMMON VARIABLE DEFINITIONS

REAL OF FSET1M(25)

REAL STDDEV(2,7)

INTEGER TIME(5)
CHARACTER*M FILENAME
CHARACTER*16 NAME

SAMPLE INDEX
0.5 SEC INDEX

1-120
1-380

3 SEC INDEX 1-380
10 SEC INDEX 1-380

4 BIN INDEX
28 KIN INDEX

1-380
1-380

1 MIN INDEX 1-1440
COUNT OF 6HIN AVE 0-360
CUUNT OF lMIN AVE o-3
COUNT OF 4M1N AVE o-7
LU FOR OISPL
CWNT OF TIMES NORTH/SWTH ANEMON<>
NAMES OF NW STR~ED CHANNELS
UNITS OF NON STRORED CHANNELS
STATUS: O= SET NEU DATA TO ZERO
f.TAKE oATA 2= STORE DATA AND 4TW
3=STOP UITH6UT SAVING DATA
OFFSET ARRAY FOR CORRECTING W

Standard Dwiation of non stored
channels, 3 su/ 10 aec

OAY OF YEAR HWR MIN SEC l(hnSEC
OATA STORAGt FIL{ DE~CRItTOR
DATA STCMAGE FILE NAME

INTEGER LU

COMUON//I lHS, 13S, I1OS 14M 128M,11M TIME NAME, FILENAME, LU,
C$.JN.JN$C~OU~:tC$N~ , ~~D~~, tWNT$,CHNM , CHUN 1T ,

; # ,,
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i st ing SCREEN :::4:24:32

DO J=l. L

c

--
‘J; &jlcH(J)

IF(DV(J1). LE.23. O. OR. DV(J1)
W)(J) =(2HN )

ELSE IF(DV(JI .LE.68) THEN
iW(J)=( HNE)

ELSE IF(DV(J1 .LE.113) THEN
iW(J)=( HE )

ELSE IF(DV(J1 .LE.158) THEN
JW(J)=( HSE)

ELSEIF(DV(J1 .LE.203) THEN
4W(J)=( HS )

ELSE IF(DV(J1 .LE.248) THEN
$t&)(J)=( HSU)

ELSE IF(DV(J1). LE.293) THEN
ELSE W(J)=(2HW )

W(J)= (2HNU)
END IF

END DO
RotorPcwer=TorqJe*Rpm* 2Pi

.GT.338)

/60

THEN

DV(l), UUS,DV(lO), W(1), CP(l), CP(2)
DV(3),UUS,DV( 12), W(2), CP(3), CP(4)
DV(6), WS, DV(15), W(3)
DV(7), UUS
DV(8), LFUS,DV(16), !A)(4), DV(17),DV(18)
DV(9), UUS,RP

‘URITE(LUS,1022)
1

URITE(LUS,1023)
1

WI TE(LUS,1024)
1

URITE(LUS,1025)
1

WI TE(LUS,1026)
*

. . .......
STDDEV(siDt ,L
(CHNM(3,M),M5
::::;

STDDL. \_, ”~, =,, w.. ~r, ./,.
(CHNM(5 M) N=l,4),DV(~O) CHUNIT(5),
STDOEV(kTD~,5),0 V(22) UT~
(CHNM(6M) M=1,4),0V($1) CHUNIT(6),
STDDEV(fTDt,6), DV(13),UB#

‘CALL FTIME(BUF)
WI TE(LUS,1027) (CHNM(7M) M=1,4),Dv(32), cHuNIT(7),

1 STDDEy$Ot,;~;~~;~),J=l 15)
~.{ox.10 IO~FC#.MAT(WINO

------

‘E9COEF OF BFBF
1011 FORMAT(’ 10 m

10121 FDRMAT(:EW$’L ~.1

1015; FORMAT( ‘“ SE-”’ 1,F4
OE(ectrical

1016 FORMAT(’ SU ‘.F4

‘)
htl ‘* A2tlp:3,

C!wylulfox,
system ,F5.3)

deg I,A2,
I,lox,

‘)

,2~!6:t:~’f;b )
*9

‘)
“’oxf)

,ts’ ,20X,

‘)

1019; FORMAT(F4:
‘sW -- .- t~-.cf lrrl J

1020 foaMl(’ ‘.1 OX.---- . .
4 “T----’ -. F6.1.A7)

,. -..,

..... . . ..
1024 ”FoRuAT(4A, Ix, F7.:

10251FORNAT(:~~;;tt
.

. . . !,lX”i4,1X, F6. ~ 6X
,,- Ln mtr$61 *F:il

e~rlc rressure’ ~xfF5t
-F7.2,1x, A4,1x, F&.2,6x,

.
1027 FORMAT (4i.l X.

‘)

,A6)

,A6)

2 AS)
13A2,’ ‘)

L
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l~;; LI,ANS.4
92077-17197 REV.2440 490222. 1S04>

RTE-A.3 Primary System Generation Answer Fite (Non VC+)

‘REVISED 02-22-89 M E RALPH
*
●

*

~inks, cp, , use current pege 1 inks

********************
* S stm Relocation

r*** ****************
●

er
re %VCTR: :RTE
*

re XEXEC: :RTE
re XMEMRY: :RTE
●

re ZRPL60: :RTE, , A-600 m CDS no tile precison ftoeting point

re XSAM::RTE
re %TIME::RTE
re XSCHED::RTE
re XSTRNG: :RTE
re XLOCK: :RTE
re XERLOG: :RTE
RE , /R TE/XVE14A
re XOPMSG: :RTE
RE , /R TE/XXCMND
re XSYCW: :RTE
RE , /RTE/XSTAT
re %LoAD: :RTE
●

re XRTIOA::RTE
re %I(MCD: :RTE
RE, /RTE/XPERR
re XCLASS: :RTE
●

● ☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛

● SEARCH L IBRAR 1ES
● *******************
●

SIS SSYSA: :RTE
se SMATH: :RTE
se SSYSLB: :RTE
end
● *****************
● 0S PART1TIONS
● *****************
●

● *********************
●

****5:::::* R::4:J%:*
+
re XDD.33::RTE, , CS 80 DISK
●nd
*
● re %ID.00: :RTE, , ASYNC SERIAL
● end
●

re %ID.37::RTE, ,
RE, /RTE/xoD.30,,

re %IDMOO: :RTE, ,

●

re mD.OO::RTE, ,
AL 1GN
RE, /RTE/%lD.50,,
end

HPIS
DISK 9133

ASYNC MUX

TERMINAL

A/D DRIVER

● end driver psrtitian*
yld

● *****************************************
* Teb(e Generaticm -- confi ure LLJ teb(es

?●************************** ●*************
*
*
***** ***** ***** ***** ***** *********************************************

e ASYNC MUX LUt S
●

select code = 23b
LU 1 k 31-37****8 ***** ***** ***** ***** *********************************************

●

lFT,Xi@O::RTE, SC:23B, TX:20
*
WT

DVT

DVl

DVT

DVI

*%DO.00:
DP:5:C1

,mo. oo:
DP:5:CI

‘,%J)D.00:
DP:5:CI

‘, XDD.00:
DP:5:C1

‘,%DD.00: E-2



DP:5:cl:2D04W:20040B:0, DP:9:m:20D40@:2D040S:cm
2W,~.00: :RTE M26xx LU:35, W:F1 TX:57 0P:1:2000M,.

DP:5:cJ:2D040B:20b40s: o, DP:9:h:20DkS:2DwB:cn
DVT,~.00::RTE M26XX LU:36,0U:FJ TX:57 0P:l:20004B, -

oP:5:cI:2dDs:20b40s: o,oP:9:&:200hs:20040s:cn
DVT,~D.DO::RTE M26XX LU:37,W:FI Tx:S7 0P:1:20004B -
● DP:5:CJ:20&3S:20b40B:0,0 P:9:&II:2&MI:2D040S:Cii

*#~** *ti*********H** ******************************m******
● HP-l B #l -- discs srd msgnetic ts~ select code = 2fi************************* ●******* ● **************W*****************
*
!FT,XJD.37::RlE, $C:2m

~

*

: n42 Cs+o DISC HP-J9 sddress 2
●

LU t6,17 t 20

DVT,~D.S3: :RTE,W912 LF:O, LU:16,0P:1 :2: O: O:O:0 DP:6:400:48:0
DW, =D.33::RTE,M~12-Lf :lrLU:17,0P:l:2 :O:O:O:l#~,0P:6 :943:48:O
0W,~0.33::RTE,M~ 12~LF:2, LU:~,W:l:2:O:O: O: U~O,OP:6:587:@:O
●

● CS-110 cartridge t
y?,3aD.33:: RTE,MTAPyL65yDP: \:2:aos:lm:o:w, DP:i!o!t:o

*
0 9133xv SNLA Org %21 Aux disk forSYSTEM @etes HP-{: ~gss 3

;W, /RTEm0.30,Wl%L:0, LU:21,0p:l:3,0P:4 :0:0:300 :3I:6
OW, /RTE~D.30,Wl%L:l, LU:22,0P:l:3,0P:4 :5O:O:~O:3l:6
?W, /RTE/m0.30,WlXL:2, LU:23,0P:l:3,0P:4 :l~:O:SlO:3l:6

●

● UP-JB tepe drfve 7970E
● ~*8* REL~TE oR I VER
~WT,~.23::RTE,M~70E:0, LU:8,0P:l:4,PR:l

For 0S!, ~ should be ebout 300

w**** *m***n*****H*** ***** ****timH*****~ ● **DO*************

* ANALOO JNPUT CARD
-**** ***** ***** ***** *w*** ***** ti****~~ SELECT =E 33B

-*******************
*
YFT,%J0.50::RTE, SC:3SB

&T
LU 10

,,, Lu:lO, TO:500,0T:4SB,0X:2, OP:1:1:2

*
we**wti*H**m*ti ***** **** Hwti*********** *********w**********
● UP-JB 82 -- Printers ●nd slow devices set-t code = 31b-**** ***m* ***** ***** ***0* ********************M******************
*
lFT,%ID.37::RTE, sc:31e
*
*
* 7HIUKJET

~w,,,Lu:6,70:500, DT:12s,0x:l,0P:t:l

*

k
●

p

-****H***~**
● Define Node Lists
~**** *****w****

: ASYNC WX
*ucxJE,1,31,32,33,34,35, %,37
●

● 7942 CB-60 DISC DRIVE
?yie,16,17.20,24

* 5.25” fixed Disc LU:S (9133/4 XV)
~,21,22,23

Aus disk for @etes

*
p ,,,,node list

*W *-******-*W
and,& &4: f::::*: *:m:;:*

*
*****H* **w**~

:.%??w!%!:iz..
*
cles 10
solo

ra O
;lmo4y

w ~b
~ 30050

::00,,

lb

E-3

●

-—89999-**

● s tanc~3* 8*D9*-***

●

●

end, ,, ,LASELEO SYSTEM ~
●

—*—**
● BLANK ~
● *-**~* ●

~, 1024

: Systea MesseRes

re XSOTD::RTE
em
re ~: :RTE
al
~

s Systm Libreriec

lib SFNOLB
lib SBJGLB
●

*
Srd

L1 ,WL~l . W
● Uelc-l. d 2-22-W
~ #SER

● EX.ASLlkIG IUX TERXIXALS
CU 31 30S 152331B
Cm 32 30S 1S2332B
● Schtite pri-ry prowein
● Cx 31 20s C131
CN 32 20s C132
● Schedule seccdery pr~rmn
*CX 1 4W I&tet 7
●CN 31 40s tiaY ?
:CX 32 4W ma t:?

RU, CLEAR1
RU,DATE
AU, CLEARS1
2U,lN1TiAL
* ru,wxu
Ex
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Data Logger for the 34-Meter

Vertical Axis Wind Turbine Test Bed

Mark E. Ralph

Wind Energy Research Division
Sandia National Laboratories

Albuquerque, NM 87185

ABSTRACT

Thisreportdiscusses the purpose and requirements that were established for the data lower at

the 34-m diameter, research-oriented vertical axiswind turbine, the Test Bed, which Sandia

National Laboratories built at Bushland, Texas. The data lower is a minicomputer-based

system that collects data from 35 channels, displays the collected data, and records them on a

hard disc. Both the hardware and software that make up the data logger are also described,

and the operator’s instructions and the operating system commands and procedure files are

appended. The data logger is used to obtain long-term data to characterize the wind at the site

of the turbine, record the performance data of the control system, obtain a continuous record

of events at the test site, consolidate displays for the test engineer, and provide a display of

current information for visitors to the site.
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